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Managing Farm Risk: Issues and Strategies

Risk is an unavoidable element in the business
of agriculture. Production can vary widely
from year to year due to unforeseen weather and
market conditions, causing wide swings in com-
modity prices. But risk, while inevitable, is often
manageable.

Risk management involves choosing among aterna-
tives for reducing risks that threaten the economic
success of afarm business. The array of risk manage-
ment strategies available to farm operators includes
crop diversification, controlling cash flow, production
contracting, forward pricing, and acquiring crop and
revenue insurance.

For eligible producers of major field crops, income
support provided in the 1996 Farm Act supplements
the arsenal of risk management strategies, primarily
by providing fixed annual “contract” payments that
decline over the period 1996-2002, as well as loan
deficiency payments when crop prices drop below
certain levels. Recently, depressed global commodity
prices have pressured farm income as contract pay-
ments declined. In response, Federal emergency
assistance packages were enacted that included
“market loss” and crop disaster payments, and crop
insurance premium discounts.

In addition, Congress continues to examine legisla-
tive aternatives to address the issues of commodity
yield and price swings and income support for farm
households. Against the backdrop of concern among
policy makers, USDA's Economic Research Service
has examined the nature of farm business risk and
explored the effectiveness of various risk manage-
ment strategies. Throughout 1999, Agricultural
Outlook published articles reporting on this work.
Reprinted here, the articles address the following
questions:

¢ Do management/financia strategies used by farm-
ers vary by type and size of farm?

e How do prices of agricultural commodities vary
seasonally and from year to year?

» How effective for risk reduction are combinations
of crop and revenue insurance products and for-
ward pricing strategies?

* What recent steps has government taken to broad-
en the array of crop and revenue insurance
options for farmers? What are the costs to the
government?
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“

e How do factors such as insurance price and farmers
sions on purchasing insurance?

« Would tax-deferred savings accounts be effective tools in managing risk?

risk type” affect deci-

The answers to such questions will likely be useful to policymakers, educa-
tors, producers, and others who monitor risk management devel opments and
strategies.
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Farmers Sharpen Tools
To Confront Business Risks

As in any industry, risk is a part of the
business of agriculture. With farm income
currently under pressure from declining
farm prices, USDA's Economic Research
Service is exploring the subject of risk
management in agriculture. This article,
the first in the series, describes a variety
of management techniques farm operators
use to survive swings in weather, markets,
and the economy. Other topics in the
series include USDA's farm risk initiatives
and an analysis of the effectiveness of
different crop and revenue insurance
products.

scape of weather, prices, yields,

government policies, global compe-
tition, and other factors that affect their
financial returns and overall welfare. With
the shift toward less countercyclical gov-
ernment intervention following passage of
the 1996 Farm Act came recognition of
the need for a more sophisticated under-
standing of farm risk and risk manage-
ment. Risk management strategies can
help mitigate the effects of swings in sup-
ply, demand, and prices, so that farm
business returns can be closer to expec-
tations.

Farmers face an ever-changing land-

Risk management is, in general, finding
the combination of activities most pre-

ferred by an individual farmer to achieve
the desired level of return and an accept-
able level of risk. Risk management
strategies reduce risk within the farming
operation (e.g., diversification or vertical
integration), transfer a share of risk out-
side the farm (e.g., production contracting
or hedging), or build the farm’s capacity
to bear risk (e.g., maintaining cash
reserves or evening out cash flow). Using
risk management does not necessarily
avoid risk altogether, but instead balances
risk and return consistent with a farm
operator’s capacity to withstand a wide
range of outcomes.

Although farms vary widely with respect
to enterprise mix, financial situation, and
other business and household characteris-
tics, many sources of risk are common to
all farmers, ranging from price and yield
risk to personal injury or poor health. But
even when facing the same risks, farms
vary in their ability to weather shocks.
For example, in an area where drought
has lowered yields, falling prices resulting
from large worldwide production could
have devastating consequences for local
farm incomes. With such a downturn,
some bankruptcies are likely to occur, and
producers who are highly leveraged and
have small financial reserves or lack off-
farm income would be most vulnerable.
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What do farmers themselves say about the
risks they face? USDA’s 1996 Agricul-
tural Resource Management Study
(ARMS), conducted in the spring of 1997
(about a year after passage of the 1996
Farm Act), asked producers how con-
cerned they were that certain types of risk
could affect the viability of their farms.
Three risk factors of greatest concern to
farm operators were uncertainty regarding
commodity prices, declines in crop yields
or livestock production, and changes in
government law and regulation. Issues
such as price and yield have historically
been a focus of government farm pro-
grams. But new policy areas, such as
water pollution control and waste man-
agement, may well affect future legisla-
tion and regulation of agriculture and
pose new challenges to operators.

ARMS data show that producers special-
izing in wheat, corn, soybeans, tobacco,
and cotton were generally more con-
cerned about the threat of low yield
and/or low price than any other risk.
Reduced government intervention in mar-
kets for program crops (wheat, corn, cot-
ton, and other selected field crops) under
the 1996 Farm Act may have heightened
producers’ uneasiness about price risk.

Producers of other field crops, nursery and
greenhouse crops, and poultry expressed
greater concern about changes in laws and
regulations than about other risks. This
perhaps reflects fears that changes in envi-
ronmental and other policies could require
costly compliance by the agricultural sec-
tor. Producers of the other field crops may
be wary of changes in regulations address-
ing soil conservation, land use, and tillage
practices, while livestock producers may
be particularly concerned about regula-
tions related to waste management and the
spread of disease.

Livestock producers also expressed con-
cern about their ability to adopt new tech-
nology, perhaps because failure to invest
in new production techniques could put
them at a cost disadvantage to other pro-
ducers. For farm operators involved in
contracts, expenditures necessary to satis-
fy production requirements imposed by
contractors, such as modification of exist-
ing livestock buildings, may add to risk.
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Price & Yield Swings
Pose Primary Risk

The possibility of lower-than-expected
yield is one of the risks identified in the
ARMS as a major concern to farmers,
particularly those planting major field
crops. Yield variability for a given crop
varies by geographic area and depends on
factors such as soil type and quality, cli-
mate, and use of irrigation. Yield variabil-
ity for corn, for example, tends to be low-
est in the central Corn Belt, where soils
are deep and rainfall is dependable, as
well as in areas that are irrigated. In
Nebraska, where much of the corn pro-
duction is irrigated, yield variability is
quite low. Yield variability is also low in
Towa, Illinois, and other Corn Belt states,
where climate and soils provide a nearly
ideal growing environment for corn
production.

In areas less well suited to corn produc-
tion, yield variability is generally higher,
and producers must deal with the prospect
of yields that can deviate significantly
from planting-time expectations. Risks
associated with high yield variability and
the resulting income variability can be
mitigated by programs such as Federal
crop insurance, as well as by diversifica-
tion and other tools to help spread farm-
level risk.

Like yield variability, price variability dif-
fers among commodities. In 1987-96,
crop prices showed relatively more vari-
ability than livestock prices, largely
because crop supplies are affected by
swings in crop yields while livestock sup-
plies have been more stable—although
recent variability in the hog market illus-
trates that some exceptions exist. Crops
that exhibited the highest price variability
(deviations exceeding 20 percent above or
below the mean) include dry edible beans,
pears, lettuce, apples, rice, grapefruit, and
grain sorghum. The variability of beef
cattle, milk, and turkey prices was less
than 10 percent, perhaps reflecting lower
production risk and, in the case of milk,
the existence of a Federal dairy program.

Price variability can change across time
depending on year-to-year differences in
crop prospects, changes in government
program provisions, and shifts in world
supply and demand conditions. For exam-

During 1987-96, Price Variability Was Generally Higher for Crops
Than for Livestock
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Corn Price Variability in the 1990’s Is Near the Level of the
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CornYield Variability is Generally Lower for Farms in the Heart

Of the Corn Belt
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ple, corn price variability was quite high
during the 1920’s and 1930’s, due largely
to the collapse of grain prices after World
War I and very low yields in 1934 and
1936. Corn prices stabilized during the
1950°s and 1960’s, a period of high gov-
ernment support, stable yields, and con-
sistent demand. Sizable purchases of corn
by Russia early in the 1970’s affected
variability during that decade, while low
U.S. yields in 1983 and 1988 contributed
to increased corn price variability in the
1980’s. Variability returned to near long-
term average levels in 1990-96.

“Natural Hedge”
May Stabilize Revenues

Price and yield risks faced by a producer
in a given situation, as well as the strength
of the relationship between price and
yield—the price-yield correlation—can
influence the effectiveness of different risk
management strategies. The stronger the
negative correlation (i.e., yield and price
moving in opposite directions), the better
the “offsetting” relationship (or “natural
hedge”) works to stabilize revenues.

The price-yield correlation for a commod-
ity tends to be more strongly negative for

farms in major producing areas, because
yields there are more positively correlated
with national yields, and crop yields
among farms within a region tend to
move together. For example, in a major
corn-producing area such as the Corn
Belt, corn yields tend to be more positive-
ly correlated with a national corn yield,
and therefore more negatively correlated
with the national corn price. For wheat,
where production is more dispersed and
U.S. production is a smaller share of the
world’s crop, the natural hedge is weaker,
making incomes more variable for most
wheat growers.

When other factors are held constant, the
magnitude of a producer’s natural hedge
has important implications for the effec-
tiveness of various risk-reducing tools. A
weaker natural hedge (where low prices
more often accompany low yields), for
example, implies that forward contracting
or hedging in futures is more effective in
reducing income risk than when a strong
natural hedge exists. In this situation,
locking in a sales price for part of the ex-
pected crop works to establish one com-
ponent of the farm’s revenue, reducing the
likelihood of simultaneously low price
and low yield. As a result, hedging can be
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an effective risk management strategy for
farms outside major producing regions.

Deciding how much to hedge is more
complicated than just assessing price-
yield correlation. Income risk is also a
function of price variability and yield
variability. Hedging effectiveness declines
as yield variability increases, and corn
yields are typically more variable outside
the Corn Belt. Since yield variability
tends to outweigh the impact of price-
yield correlation, hedging is generally not
as effective in less consistent production
areas as in the Corn Belt.

No Single Approach
Suits All Farms

While factors such as yield variability,
price variability, and price-yield correla-
tion can be used to gauge the likely effec-
tiveness of various risk management
strategies, producers’ attitudes toward risk
are also determinants in selecting strate-
gies. Some farmers are less risk averse
than others, and, for example, might feel
more comfortable in a highly leveraged
situation (e.g., carrying a large mortgage)
than would others. Similarly, producers
may differ in their preferences for risk
management tools, some perhaps feeling
more at home with forward contracting
with a local elevator while others may
turn to hedging to manage their risks.

Because farmers face different degrees of
variability and differ in their attitudes
toward risk, there can be no single
approach to suit all farms. Overall, farm-
ers appear to be relying increasingly on
forward contracting and other risk man-
agement tools to reduce their farm-level
risks, due in part to the recent trend
toward reduced government intervention
in farming. Even so, the 1996 ARMS
indicates that keeping cash (or liquid
assets) on hand for handling emergencies
and for taking advantage of good business
opportunities was the number-one strategy
used by farms of every size, every com-
modity speciality, and in every region.

Farm size apparently plays a role in
choice of risk management strategy. The
ARMS found that operators with annual
gross sales of $250,000 or more were
more likely than smaller operators to
use hedging, forward contracting, and
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A Selection of Strategies for Mitigating Risk

Farmers have many options in managing the types of risks
they face. For example, producers may 1) plant short-season
crop varieties that mature earlier in the season to beat the
threat of an early frost; 2) install supplemental irrigation in
an area where rainfall is inadequate or unreliable; or 3) use
custom machine services or contract/hired labor to plant and
harvest quickly during peak periods.

Most producers use a combination of strategies and tools,
because they address different elements of risk or the same
risk in a different way. Following are some of the more wide-
ly used strategies.

 Enterprise diversification—assumes returns from various
enterprises do not move up and down in lockstep, so low
returns from some activities would as a result likely be off-
set by higher returns from other activities. Diversification
can even out cash flow. According to USDA data, cotton
farmers are among the most diversified in the U.S., while
poultry farms, with poultry and poultry products account-
ing for 96 percent of the value, on average, of their pro-
duction, are the least diversified.

o Vertical integration—generally decreases risk associated
with the quantity and quality of inputs (or outputs)
because the vertically integrated firm retains ownership
control of a commodity across two or more levels of
activity. Vertical integration also diversifies profit sources
across two or more production processes. In farming, ver-
tical integration is most common for turkeys, eggs, and
certain specialty crops.

* Production contracts—guarantee market access, improve
efficiency, ensure access to capital, and lower startup costs
and income risk. Production contracts usually detail inputs
to be supplied by the contractor, the quality and quantity of
the commodity to be delivered, and compensation to be
paid to the grower. The contractor typically provides and
retains ownership of the commodity (usually livestock) and
has considerable control over the production process. On
the downside, production contracting can limit the entre-
preneurial capacity of growers, and contracts can be termi-
nated on short notice.

* Marketing contracts—set a price (or pricing mechanism),
quality requirements, and delivery date for a commodity
before harvest or before the commodity is ready to be mar-
keted. The grower generally retains ownership of the com-
modity until delivery and makes management decisions.
Farmers generally are advised to forward price less than
100 percent of their expected crop until yields are well
assured to avoid a shortfall that would have to be made up
by purchases in the open market.

» Futures contracts—shift risk from a party that desires less
risk (the hedger) to one who is willing to accept risk in
exchange for an expected profit (the speculator). Farmers

who hedge must pay commissions and forego interest or
higher earning potential on money placed in margin
deposits. Generally, the effectiveness of hedging in reduc-
ing risk diminishes as yield variability increases and the
relationship (correlation) between prices and yields
becomes more negative. Hedging can reduce, but never
completely eliminate, income risk.

 Futures options contracts—give the holder the right, but
not the obligation, to take a futures position at a specified
price before a specified date. The value of an option
reflects the expected return from exercising this right
before it expires and disposing of the futures position
obtained. Options provide protection against adverse price
movements, while allowing the option holder to gain from
favorable movements in the cash price. In this sense,
options provide protection against unfavorable events simi-
lar to that provided by insurance policies. To gain this pro-
tection, a hedger in an options contract must pay a premi-
um, as one would pay for insurance.

* Liquidity—involves the farmer’s ability to generate cash
quickly and efficiently in order to meet financial obliga-
tions. Some of the methods that farmers use to manage li-
quidity, and hence financial risk, include: managing the
pace of investments (which may involve postponing
machinery purchases), selling assets (particularly in crisis
situations), and holding liquid credit reserves (such as
access to additional capital from lenders through an open
line of credit).

Crop yield insurance—provides payments to crop produc-
ers when realized yield falls below the producer’s insured
yield level. Coverage may be through private hail insur-
ance or federally subsidized multi-peril crop insurance.
Risk protection is greatest when crop insurance (yield risk
protection) is combined with forward pricing or hedging
(price risk protection).

* Crop revenue insurance—pays indemnities to farmers
based on revenue shortfalls instead of yield or price short-
falls. As of 1999, five revenue insurance programs (Crop
Revenue Coverage, Income Protection, Revenue
Assurance, Group Risk Income Protection, and Adjusted
Gross Revenue) were offered to producers in selected
locations. These programs are subsidized and reinsured
by USDA’s Risk Management Agency.

* Household off-farm employment—may provide a stream of
income to the farm operator household that is more reliable
and steady than returns from farming. In essence, house-
hold members working off the farm is a form of diversifi-
cation. In 1996, according to USDA’s ARMS data, 82 per-
cent of all farm households reported off-farm income
exceeding farm income. In every sales class (including
very large farms), at least 28 percent of the associated farm
households had off-farm income greater than farm income.
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What Steps Would Farmers Take to Manage Financial Difficulties?

Small farms* Large farms**
Less than $50,000- $250,000- $500,000 Total
$50,000 $249,999 $499,999 or more u.S.
Percent of farms

Management/financial strategy:
Restructure debt 24 48 46 49 30
Sell assets to reduce debt 31 28 31 29 30
Use more custom services 7 18 17 20 10
Scale back farm business 26 23 20 24 25
Diversify into other farm enterprises 12 23 21 21 15
Spend more time on management 19 38 47 45 24
Use advisory services 19 22 28 26 20
Adjust operating costs 34 54 59 57 40
Improve marketing skills 30 47 53 53 35

*Annual gross sales under $250,000. **Annual gross sales $250,000 or more.
Source: 1996 Agricultural Resource Management Study, USDA

Economic Research Service, USDA

virtually all other types of risk manage-
ment strategies. In contrast, operators
with sales under $50,000 were less likely
to use forward contracting or hedging,
and fewer reported using enterprise diver-
sification to reduce risk.

The ARMS data also indicated that pro-
ducers in the Corn Belt and Northern
Plains were somewhat more likely to use
risk management strategies than those in
the Southern Plains, Northeast, and
Appalachia. About 40 percent of produc-
ers in the Corn Belt and Northern Plains
regions used forward contracting in 1996
and about 25 percent used hedging in
futures or options.

Farm legislation also affects adoption of
risk management strategies. About one-
third of producers nationwide reported
receiving direct government commodity
payments in 1996. Of these, between 5
and 8 percent (1-3 percent of all U.S.
farmers) indicated they had added or
increased use of at least one risk manage-
ment strategy or tool (forward contract-
ing, hedging, insurance, or other strategy)
in 1996 in response to provisions of the
1996 Farm Act.

A period of financial stress may induce an
operator to shift risk management strate-
gies. The 1996 ARMS questioned farmers
about production, marketing, and finan-
cial activities they might undertake if
faced with financial difficulty. A large
proportion of producers with sales of
$50,000 or more indicated they would
adjust costs, improve marketing skills,
restructure debt, and spend more time on
management decisions.

Producers with sales under $50,000 (who
generally receive a substantial share of
household income from off-farm sources)
also responded that they would adjust costs
when faced with financial difficulties. But
small-farm operators would be relatively
more likely than larger operators to sell
farm assets or scale back operations. Fur-
ther, small-scale producers were much less
likely to spend more time on management
or on improving their marketing skills.

When individual efforts to deal with
financial stress fail and large numbers of
farms face significant financial loss, the
Federal government has often stepped in
with assistance to agriculture in the form
of direct payments, loans, and other types
of aid. In 1999, for example, the agricul-

tural appropriations act authorized emer-
gency financial assistance to farmers who
suffered losses due to natural disasters.
Under this legislation, farmers were eligi-
ble for payments either for losses to their
1998 crop, or for losses in any 3 or more
crop years between 1994-98. Farmers
with crop insurance received slightly
higher payments than those without, and
those receiving emergency benefits were
required to buy crop insurance (if avail-
able) in 1999 and 2000. In addition, the
legislation provides an incentive for pur-
chasing higher levels of crop insurance
coverage in 1999 by earmarking an esti-
mated $400 million to subsidize farmers’
insurance premiums. The 2000 agricultur-
al appropriations provided crop loss assis-
tance and $400 million to continue
through 2000 the incentives for purchas-
ing high levels of crop insurance.

Such assistance is undoubtedly critical for
producers facing financial difficulty.
However, it raises questions as to how the
potential for direct payments in times of
disaster affects producers’ decisionmaking
with regard to tools and strategies that can
help them manage risk and perhaps avoid
financial stress. Linking receipt of gov-
ernment assistance to adoption of a risk
management strategy, namely the pur-
chase of crop insurance, encourages pro-
ducers to gain experience with a program
that can provide protection in crisis years
in the future. Understanding the risks
faced in farming and the use of different
tools by producers can lead to new strate-
gies and educational approaches to cut
risk and can perhaps help reduce the inci-
dence of farm financial stress.

Joy Harwood (202) 694-5310, Richard
Heifner (202) 694-5297, Janet Perry
(202) 694-5152, Agapi Somwaru (202)
694-5295, and Keith Coble
Jjharwood@econ.ag.gov
rheifner@econ.ag.gov
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Managing Risk in Farming: Concepts, Research, and Analysis
A report by USDA's Economic Research Service

* A valuable reference for comparing and assessing risk management strategies

* Thorough yet accessible description of risk management concepts

Access it on the ERS website at http://www.econ.ag.gov/epubs/pdf/aer774/index.htm
For printed copies call 1-800-999-6779 (703-605-6220); report #ERS-AER-774



6 Economic Research Service/USDA

Agricultural Outlook Reprint/February 2000

Risk Management

Farm Structure

More Farmers Contracting

To Manage Risk

Imost a third of crops and livestock

produced by American farmers was
grown or sold under contract in 1997,
according to USDA’s Agricultural
Resource Management Study (ARMS).
Departing from a tradition of independent
farm operators who have complete control
over production and marketing decisions,
contracting is a growing trend in
American agriculture (40 May 1997).
Today, more than 1 in 10 farm operators
report income from contractual arrange-
ments.

Contracting offers farm operators the
advantages of reducing risks of price
swings, sharing production costs, and
stabilizing income. For contractors (pri-
marily processors and packers), these
arrangements assure a ready supply of
uniform, high-quality farm products and
ease inventory management problems.

Contracts—either written or oral agree-
ments—will generally spell out the par-
ties’ understanding of how a commodity
is to be produced and/or marketed, includ-
ing specifications for quantity, quality,
and price. Marketing contracts are com-
monly used for crops, while production
contracts are more prevalent in the live-
stock industry.

Under a marketing contract, a price (or
pricing mechanism) is established for a
commodity before harvest or before the
commodity is ready for marketing. Most
management decisions remain with the
grower, who retains ownership of both
production inputs and output until deliv-
ery. With a marketing contract, the farmer
assumes all risks of production but shares
price risk with the contractor.

A production contract details who sup-
plies the necessary production inputs—the
contractor or the farmer (contractee)—as
well as the quality and quantity of a par-
ticular commodity and the compensation
due the farmer for services rendered.
Under livestock production contracts, the
farmer is paid to provide housing and care

for the animals until they are ready for
market, but the contractor actually owns
the animals.

Although cash markets still dominate the
agricultural sector, nearly $60 billion
(31.2 percent) of total production was
covered by contracts. Commodities
produced under marketing contracts
accounted for 21.7 percent of the total
U.S. value of production, while those
under production contracts accounted for
9.5 percent. In 1997, 9 percent of farmers
sold at least part of their output through
marketing contracts, and 2.2 percent had
some income from production contracts.

Between 1991 and 1997, the share of
commodities produced under marketing
contracts increased from 16 percent to 22
percent of total U.S. value of production.
The production contract share of the total
has varied between 10 and 15 percent,
with no clear trend.

Topping the list of crops produced under
marketing contracts were fruits and veg-
etables, with $11 billion sold through

Typology of U.S. Farms

contract, 40 percent of the value of all
fruits and vegetables produced. Other
crops with large shares of production
value under marketing contracts were cot-
ton ($1.9 billion, or 33 percent); corn
($1.7 billion, or 8 percent); soybeans
($1.7 billion, or 9.4 percent); and sugar
beets ($973 million, or 82 percent). Just
under 10 percent of the value of cattle
production was sold under marketing con-
tracts, compared with more than 60 per-
cent of the value of dairy products.

Production contracts are more likely to be
used for livestock. Poultry and poultry
products accounted for over 50 percent of
the total value of commodities under pro-
duction contracts, and cattle and hogs
another 41 percent. Within the poultry
category, 70 percent of the commodity
value of production was produced under
production contracts. In contrast, 33 per-
cent of the value of production of hogs
and 14 percent of cattle were covered by
production contracts.

While farms of all types and sizes engage
in contracting, two-thirds of farms with
contracts (marketing and/or production) in
1997 were small family farms (sales
under $250,000). However, larger family
farms (sales $250,000 and over) and non-
family farms accounted for more than
three-fourths of the value of products
grown and sold under contract.

Small family farms (annual sales under $250,000)

Limited-resource: Operator household income under $20,000, farm assets under
$150,000, and gross farm sales under $100,000. Limited-resource farmers may or
may not report farming as their major occupation, or they may be retired.

Retirement: Operators report they are retired (excludes limited-resource farms).
Residential/lifestyle: Operators report primary occupation other than farming

(excludes limited-resource farms).

Farming occupation/lower-sales: Operators’ primary occupation is farming;
gross farm sales are under $100,000 (excludes limited-resource farms).

Farming occupation/higher-sales: Operators’ primary occupation is farming;

gross farm sales are $100,000-$249,999.

Larger family farms

Large: Gross farm sales $250,000-$499,999.
Very large: Gross farm sales $500,000 or more.

Nonfamily farms

Nonfamily corporations or cooperatives, as well as farms run by hired managers.
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Two-thirds of Farms with Contracts Are Small...
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Small family farms Larger family farms ~ Nonfamily All
Limited- Retirement Residential/ Farming/  Farming/  Large Very large farms farms
resource lifestyle  lower-sales higher-sales
Farms:

All farms (number) 195,572 304,293 811,752 396,698 178,210 79,240 45,804 37,816 2,049,384

All farms (percent) 9.5 14.8 39.6 19.4 8.7 3.9 2.2 1.8 100.0

Farms with contracts (percent) 25 9.0 13.9 20.2 214 16.5 12.7 3.8 100.0

Value of production:

Total ($ miIIion)1 1,615.5 4,378.2 13,126.7 19,971.5 35,249.7 30,230.7 59,5825 27,569.3 191,724.0

Contract value($ million) 137.4 542.9 1,758.3 4,678.6 6,834.6 8,421.3 26,409.1 11,043.2 59,825.5
Production contracts ($ million) d 147.2 524.4 943.2 970.7 3,012.6  8,762.3 3,843.8 18,215.7
Marketing contracts ($ million) d 395.6 1,233.9 3,735.4 5,863.9 5,408.7 17,646.9 7,199.4 41,608.8

Share of contract value (percent) 0.2 0.9 2.9 7.8 114 14.1 44.1 18.5 100.0

... but Larger Farms Are More Likely to Use Contracting
Percent of farm type with:

Production and/or marketing contracts 2.9 6.7 3.9 11.6 27.2 47.2 62.9 23.1 111
Production contracts? d 0.8 0.7 1.9 4.9 13.3 20.0 2.2 2.2
Marketing contracts? d 5.9 3.3 9.8 23.1 36.2 45.8 21.6 9.2

Percent of value of production 8.5 12.4 13.4 23.4 19.4 27.9 44.3 40.1 31.2

under contract

1. Survey-based estimates exclude Alaska and Hawaii and do not represent official USDA estimates of farm sector activity. 2. Includes some farms that have both

production and marketing contracts.
d - Data insufficient for disclosure.

Source: 1997 Agricultural Resource Management Study, USDA.

Economic Research Service, USDA

Larger family farms were more likely

to use contracting than small family
farms— 53 percent compared with 8 per-
cent. Larger farms were also more likely
than other farms to use production con-
tracts instead of marketing contracts.
Larger family farms accounted for 65
percent of the total value of commodities
produced under production contract,
while nonfamily farms accounted for 21
percent and small family farms for the
remaining 14 percent.

Farms with marketing contracts—9 per-
cent of all farms—outnumbered those
with production contracts by 4 to 1. While
small farms made up almost 70 percent of
the farms engaged in marketing through
contracts, they accounted for only 27 per-
cent of the total value of production sold
under marketing contracts.

Dairy products marketed by small farms
under contract were valued at $6.3 billion,
or more than half of the marketing con-
tract value of production on small farms.
Small family farms sold $1.6 billion of
fruit and vegetables through marketing

contracts—20 percent of the value of all
fruit contract marketings and 5 percent of
the value of all vegetable contract market-
ings. Other crops raised on small farms
and marketed through contracts include
soybeans, cotton, and corn, but contracted
value of these commodities totaled just
$1.4 billion.

Larger family farms sold 70 percent of
their total value of dairy products through
marketing contracts, as well as 66 percent
of their fruit and 38 percent of their cot-
ton. Other crops grown under marketing
contract on larger family farms include
vegetables, corn, and soybeans.
Commodities under marketing contracts
on nonfamily farms were predominantly
fruits, cattle, and dairy products.

As government programs become more
market-oriented, all farm operators will
need to continue developing their risk
management skills in order to protect
their operations from high debt levels and
unpredictable price swings. Contracting is
likely to be a part of farmers’ efforts to
reconcile production preferences with
expected conditions in the marketplace,
locking in purchasers for their products,
sharing costs with investors, and ensuring
compensation for their labor.

David Banker (202) 694-5559 and Janet
Perry (202) 694-5152
dbanker@econ.ag.gov
Jjperry@econ.ag.gov

For more information on family farms

Structural and Financial Characteristics of U.S. Farms, 1995:
20th Annual Family Farm Report to the Congress

To order call 1-800-999-6779. Ask for Stock #AIB-746. $21
Also available on the Economic Research Service website:

www.econ.ag.gov/epubs/pdf/aib746/
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Chicago Board of Trade

Assessing Agricultural
Commodity Price Variability

ice variability is a component of

Pnarket risk for both producers and

consumers. Although there is no
consensus as to what constitutes too much
commodity price variability, it is general-
ly agreed that price variability that cannot
be managed with existing risk manage-
ment tools can destabilize farm income,
inhibit producers from making invest-
ments or using resources optimally, and
eventually drive resources away from
agriculture.

Market price volatility that is not offset by
application of risk management strategies
can lead to sudden and large income
transfers among various market partici-
pants. For example, grain producers with
high variable costs or significant debt may
face increased financia stress because of
unexpected downward swings in prices
and income, and may be unable to repay
creditors. Input suppliers, farm lenders,
processors, and producersin both the
grain and livestock sectors may see their
business costs rise and may pass those
higher costs on to consumers. And insur-
ance companies trying to set actuarially
sound revenue insurance rates when faced
with increases in price variability must
raise premiums charged to farmersin
order to maintain actuarial soundness

(AO August 1999).

Counterbalancing society’s interest in the
farm sector’s ability to manage price risk
is an equally important interest in preserv-
ing a“natural” degree of price variability.
Price changes trigger supply and demand
adjustments that make markets work more
efficiently. Thus, society has an interest
not only in helping market participants
manage price risk via appropriate risk
management tools, but also in allowing
markets to function efficiently.

An improved knowledge of the patterns of
commodity price variability and the forces
behind it would aid policymakersin pro-
viding a policy environment conducive to
good risk management practices and
would help farmers to better understand
and manage their price risks. USDA's
Economic Research Service (ERS) has
undertaken research designed to identify
trends or patterns in price movements and
variability over time—nominal and infla-
tion-adjusted—and across agricultural
commodities. The research aso explores
factors influencing price variability, such
as strong seasonal patterns in production,
market supply and demand conditions,
and government policies.

How Market Conditions
Affect Price Variability

Agricultural commodity prices respond
rapidly to actual and anticipated changes
in supply and demand conditions.
Because demand and supply of farm prod-
ucts, particularly basic grains, are relative-
ly price-inelastic (i.e., quantities demand-
ed and supplied change proportionally
less than prices) and because weather can
produce large fluctuations in farm produc-
tion, potentially large swingsin farm
prices and incomes have long been char-
acteristics of the sector and a farm policy
concern.

The supply elasticity of an agricultural
commodity reflects the speed with which
new supplies become available (or supply
declines) in response to a price rise (fall)
in a particular market. Since most grains
are limited to a single annual harvest, new
supply flows to market in responseto a
postharvest price change must come from
either domestic stocks or international
sources. As aresult, short-term supply
response to a price rise can be very limit-
ed during periods of low stock holdings,
but in the longer run expanded acreage
and more intensive cultivation practices
can work to increase supplies. When
prices fall, the cost of storage relative to
the price decline helps producers deter-
mine if commodities that can be stored
should be withheld from the market.

Similarly, demand elasticity reflects a con-
sumer’s ability and/or willingness to alter
consumption when prices for the desired
commaodity rise or fall. This willingnessto
substitute another commodity when prices
rise depends on severd factors, including
number and availability of substitutes,
importance of the commodity as measured
by its share of consumers’ budgetary
expenditures, and strength of consumers
tastes and preferences. Since the farm cost
of basic grains generally comprises a very
small share of the retail cost of consumer
food products (e.g., wheat accounts for a
small share of the price of aloaf of bread
and corn represents a fraction of the retail
cost of meat products), changesin grain
prices have little impact on retail food
prices and therefore little impact on
consumer behavior and corresponding
farm-level demand.



Agricultural Outlook Reprint/February 2000

Risk Management

Increasing demand for grains for industri-
al use, whether from processing industries
or from rapidly expanding industrial hog
and poultry operations, further reinforces
the general price indlasticity of demand
for many agricultural commodities.
Industrial use of grains generally is not
sensitive to price change, since industrial
users usually try to utilize at least a mini-
mal level of operating capacity year
round. Also, in most cases, as with retail
food prices, the price of the agricultural
commodity represents a small share of
overall production costs of agriculture-
based industrial products.

However, feed demand for grain, particu-
larly for cattle feeding in the Southern

and Northern Plains states, is far more
sensitive to relative feed grain prices,
since similar feed energy values may be
obtained from a variety of different

grains. Cattle feedersin these states are
quick to vary the shares of different grains
in their feed rations as relative prices
change.

In general, elasticities of demand and sup-
ply for agricultural products are both low
but not uniform or consistent across com-
modities. For example, there are several
characteristics unique to wheat production
in the U.S. that suggest greater supply and
demand elasticity (and, since supply and
demand respond somewhat faster, less
dramatic price swings) relative to other
field cropsin the face of external supply
and demand shocks—e.g., crop failurein
a competing exporter country or financial
crisisin amajor purchasing country.

First, U.S. wheat production is marked by
two independent seasons, winter and
spring, with planting periods nearly 6
months apart. If it becomes apparent that
winter wheat production is substantially
below market expectations due to prevent-
ed plantings or weather-related declinesin
expected yield, some potential production
losses can be offset by increased spring
wheat plantings.

Second, the potentia for surplus wheat
production to enter agricultural markets
from alarge number of competing wheat
exporter nations (principally Canada,
Argentina, Australia, the European Union,
and occasionally Eastern Europe) increas-
es the supply responsiveness of wheat

Economic Research Service/USDA 9

Cash Price Variability Was Greatest Before World War Il and in the 1970’s

Percent
20
Soft red winter wheat Corn
Coefficient
of variation || Hard red winter wheat Soybeans
15 |
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0

1913-19 1920-29 1930-39 1940-49 1950-59 1960-69 1970-79 1980-89 1990-97

Based on prices at major terminal markets. Soybean price data for 1913-19 not available. The
coefficient of variation (CV) is a measure of price variability. CV = (dispersion of monthly inflation-
adjusted average cash price over the season divided by mean of monthly average cash price

over the season) multiplied by 100.

Source: Constructed by ERS using monthly average cash price data from Bridge News Service and
USDA’s Agricultural Marketing Service and the all-urban CPI deflator from the Bureau of Labor

Statistics.

Economic Research Service, USDA

beyond that of other major grains. In
addition, since two magjor U.S. wheat
export competitors are located in the
Southern Hemisphere and their produc-
tion cycle runs opposite that of the U.S,,
still greater elasticity of supply in interna-
tional marketsis possible.

Argentina and Australia have the opportu-
nity to expand planted wheat acreage in
response to supply and demand circum-
stances in the U.S. within the same mar-
keting year, dampening the potential year-
to-year variability of pricesin the U.S.
market. While this potential additional
supply limits pricerises, it may actually
deepen price declines because high stor-
age costs and limited storage capacity fre-
guently push surplus production into
international markets even when prices
are low.

Third, wheat can serve dual functions as
either food or feed. The feed potential of
wheat can have a dampening effect on
price variability, either by introducing an
additional source of demand that prevents
prices from falling too low or by shutting
off that same demand source when prices
rise too high relative to other feed grains.

Fourth, most government-assisted export
programs have been directed at wheat and
have had a potential dampening effect on
price variability in much the same manner
as feed demand—they introduce an addi-
tional source of demand that moves oppo-
Site to prices. Because export programs
are funded to deliver afixed value of
commodities, the volume of U.S. program
grain exports rises during periods of
excess supply and relatively lower prices,
but falls when supplies are tighter and
prices higher.

Similarities Common in
Commodity Price Movements

In examining long time series of monthly
average spot market prices for corn, oats,
soybeans, and several classes of wheat
from major terminal markets, ERS has
found strong similarities in nominal and
inflation-adjusted price movements and
variability over time and across agricul-
tural commaodities. Price movements

of corn, oats, and most wheat classes
are similar mainly because of their
substitutability in livestock feeding,

but their market-year price volatility
shows greater differences because the



10 Economic Research Service/USDA

Agricultural Outlook Reprint/February 2000

Risk Management

Wheat Price Is More Highly Correlated With Corn Price Than With Soybeans. . .

Wheat Corn Soybeans
Soft red Hard red  Hard amber
winter winter durum
Correlation coefficient for price
Wheat:
Soft red winter 1.00 0.99 0.87 0.90 0.71
Hard red winter 0.99 1.00 0.90 0.90 0.71
Hard amber durum 0.87 0.90 1.00 0.81 0.62
Corn 0.90 0.90 0.81 1.00 0.72
Soybeans 0.71 0.71 0.62 0.72 1.00

.. .but Grain Price Variability Is Less Highly Correlated Than Grain Price

Wheat Corn Soybeans
Soft red Hard red  Hard amber
winter winter durum
Correlation coefficient for price variability
Wheat:
Soft red winter 1.00 0.94 0.71 0.46 0.39
Hard red winter 0.94 1.00 0.71 0.53 0.35
Hard amber durum 0.71 0.71 1.00 0.22 0.30
Corn 0.46 0.53 0.22 1.00 0.39
Soybeans 0.39 0.35 0.30 0.39 1.00

Prices are inflation-adjusted monthly spot market prices during various time periods, 1913-98. The correlation
coefficient indicates similarity between two sets of variables: a coefficient of plus one (+1) indicates a perfect
positive relationship, minus one (-1) a perfect negative relationship, and zero no relationship.

Price variability is coefficient of variation (CV) for market-year inflation-adjusted monthly spot market prices.
CV = (dispersion of monthly inflation-adjusted average cash price over the season divided by mean inflation-
adjusted monthly average cash price over the season) multiplied by 100.

Sources: Spot market prices from USDA's Agricultural Marketing Service; daily cash settlement prices from

the Chicago Board of Trade; and monthly average settlement prices from Bridge News Service.

Economic Research Service, USDA

commodities differ in their response to
supply and demand shifts.

Nominal prices for these commodities, as
reported by USDA’'s Agricultural
Marketing Service, have shown a general
upward trend since the early 1930's, inter-
rupted by nearly two decades of fairly sta-
ble pricesin the 1950's and 1960's. This
period of relative stability ended with a
dramatic price spike in the early 1970's, a
tumultuous period marked by an unex-
pected surge in world grain demand and
trade, coupled with poor harvests and
rapid, dynamic macroeconomic changes
(AO September 1996). Since the mid-
1970’'s, nominal prices appear to have
both a higher mean level and greater vari-
ability. The past three seasons (1996-98)
have witnessed a precipitous plunge in
nominal prices from the May 1996 spike
when corn and two of the high-protein
wheat classes—hard red winter and hard
red spring—attained record-high monthly
average spot market prices.

When monthly average price data are
adjusted for inflation, a different pattern
emerges—declining real prices since the
late 1940’s, interrupted by the dramatic
upward spike in prices of the early
1970's. The pattern of inflation-adjusted
price variability is less clear than the pat-
tern of nominal price variability, but it
suggests that prices were more variable
during the three pre-World War |1 decades
than since.

A common statistic for measuring the
variability of a data seriesis the coeffi-
cient of variation (CV), which expresses
the dispersion of observed data values as
a percent of the mean. Sincethe CV is
unit-free (a percent), it facilitates compar-
ison of price changesin different direc-
tions, across different periods of time, and
for different commodities. Marketing-year
CV'’s calculated from each commodity’s
inflation-adjusted series of average
monthly spot prices reflect the price
volatility that occurred within each mar-
keting year. The nature and degree of this

within-year price variability affect deci-
sions on the mix and level of farm activi-
ty, as well as on risk management and
marketing strategies.

On the other hand, comparison of CV's
across market years provides an indica-
tion of a commodity’s longrun price vari-
ability. Such across-year price variability
influences firm expansion and capital-
asset acquisition decisions, and has a
direct bearing on afirm’'s economic via
bility. In addition, the longrun variability
of commaodity prices across marketing
years reflects the risk environment for
agriculture relative to other sectors.

A shortcoming inherent in using historical
averages as aforecast of price volatility is
that such estimates fail to fully incorporate
current market information. For example,
prices are likely to be more volatile than
the historical average during a year that
begins with very low carryin stocks.

The degree of variability in commodity
pricesis traditionally believed to depend
heavily on stock levels and on the nature
and frequency of unexpected shiftsin
demand and supply. Thus, essentialy all
market forces affecting commodity price
formation could potentially come into play
in determining price variability. Such
forces include own supply (carryin stocks,
production, and imports), supply of substi-
tute crops (depending on end use), and
aggregate demand (domestic mill, feed,
seed, and industria use, and exports). Own
supply and supplies of competitor crops
are directly affected by weather, acreage,
government policy, and international trade
factors. Demand is directly affected by
price, income, shiftsin tastes and prefer-
ences for end uses, and population growth.
Grain and seed characteristics—i.e., type,
quality, protein content, and color—are
also key factors in price formation.

The possibility of substitution in useis
critical in determining strength of correla
tion between different commodity prices.
For example, inflation-adjusted spot mar-
ket prices for three winter wheat classes—
soft red, hard red, and soft white winter—
and hard red spring wheat are highly cor-
related, because they offer some similar
characteristics to end users. Hard amber
durum, on the other hand, with its high
protein level and specific milling and



Agricultural Outlook Reprint/February 2000

Economic Research Service/USDA 11

Risk Management

end-use qualities, offers the least opportu-
nity for substitution with other wheat
classes and, as aresult, tends to have
dightly lower price correlations with
other wheat classes.

Price correlations among corn, oats, and
wheat, although somewhat lower, are till
very strong and likely reflect their substi-
tutability in feed markets. Price correla
tions between these grains and soybeans
are lower yet. Soybean prices are princi-
pally derived from demand for its joint
products—oil and meal. Soybean meal is
generaly included in feed rations as a
protein source, but may compete directly
with other grainsin feed rations as an
energy source, depending on relative
prices. However, soybean oil—used prin-
cipally as afood with some minor indus-
trial uses—has limited substitutability
with grains (corn oil being the major
exception), thereby weakening the soy-
bean-grain price correlation.

Correlations of market-year price CV'’s
for corn, oats, wheat classes, and soy-
beans are sharply lower compared with
price-level correlations. This suggests that
while general price levels for most grains
and soybeans may be influenced by or
move in tandem with many of the same
forces, commaodity price variabilities are
more distinct and less strongly related to
each other, due likely to disparitiesin
their respective supply and demand
responsiveness to price changes.

Strong Seasonal Pattern for
Within-Year Price Volatility

The principa difficulty in analyzing with-
in-year price variability isthat while prices
can be routinely observed for ailmost any
time period (e.g., year, month, week), the
economic supply and demand factors that
likely influence price movements are gen-
erally reported only on a monthly or quar-
terly basis. Research conducted jointly by
ERS and North Carolina State University
attempted to circumvent this problem by
transforming monthly and quarterly data
into weekly data representations. These
were used to assess the importance of rele-
vant market information in forecasting
within-year price variability (measured as
arate of change) of settlement prices for
the Minneapolis Grain Exchange's
September wheat futures contract and the

Corn Price Variability Rises During Planting Time and Ebbs During Harvest

Price variability factor
4

Planting Harvest
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Price variability factor indicates weekly deviation from expected (or forecast) price variability
measured over the entire tfime period. Zero indicates price variability during that week is the same
as expected price variability over the entire fime period. Seasonal volaftility estimated by an
economic model of voldatility using weekly Chicago Board of Trade December cormn futures
contract prices, 1986-97.

Source: USDA’s Economic Research Service and North Carolina State University.
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Wheat Price Variability Peaks When Uncertainty Is Greatest

Price variability factor
2

Wheat harvest underway and critical
growing period for major feed grains

Uncertainty about condition of winter
wheat crop and spring planting infentions
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Price variability factor indicates weekly deviation from expected (or forecast) price variability
measured over the entire time period. Zero indicates price variability during that week is the same
as expected price variability over the entire time period. Seasonal volatility estimated by an
economic model of volatility using weekly Minneapolis Grain Exchange September wheat futures
confract prices, 1986-97.

Source: USDA’s Economic Research Service and North Carolina State University.

Economic Research Service, USDA
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Are Prices More Volatile in Recent Decades Than Earlier?

An examination of the historical record of wheat, corn, oat, and soybean prices dur-
ing 1913-97 indicates the following patterns:

» Wheat prices tend to be less variable than prices for oats, corn, or soybeans over
the entire period and during most selected subperiods. The most notable exception
is the 1990-97 period when wheat price variability was above average while soy-
bean and oat variability were below the average for the entire period.

« All five wheat classes, plus corn and soybeans, exhibited dramatic increases in
price variability during the 1971-75 period.

* Price variability for all commodities is noticeably higher in the post-1970’s era
(1976-97) than during the pre-1970’s period (1951-70).

* Price variability in the post-1970’s period (1976-97) is slightly lower than variabil-

ity during the 1913-50 period.

Studying such along price series gives greater perspective to current levels of price
variability and suggests that perhaps an anomaly with respect to price variability
occurred during the 1950’s and 1960's, when heavy government involvement in
agricultural commodity markets—including large government stockholdings of
wheat and feed grains—coupled with low absolute levels of world trade (relative to
the post-1971 period) contributed to artificially stable prices.

Chicago Board of Trade's December corn
futures contract during the 1987-96 period.

Futures prices play acritical rolein facili-
tating seasonal market operations, because
they provide a forum for forward con-
tracting, as well as a central exchange for
domestic and international market supply
and demand information. Regiona and
local grain elevators rely on futures com-
modity exchanges for hedging grain pur-
chases and generally set their grain offer
prices at a discount (in areas of surplus
production, such as the Corn Belt) or at a
premium (in deficit production areas, such
as North Carolina) to a nearby futures
contract. As aresult, cash prices and
futures contract prices are strongly
linked—i.e., both prices contain much of
the same information about variability.

Both corn and wheat futures contract
prices display distinct patterns of seasonal
variability. For the December corn con-
tract, a strong variability peak occursin
June when there is a great deal of uncer-
tainty surrounding the true extent of plant-
ings and likely yield outcomes for corn
and other spring-planted crops. Much of
the acreage uncertainty is resolved with
release of USDA’'s June 30 Acreage
report, while yield uncertainty is resolved
in July after corn pollination has occurred.
A second, weaker peak occurs in October
and corresponds with the arrival of new

information during the peak corn harvest
period. The seasonal component of corn
price volatility then declines rapidly prior
to contract expiration.

This pattern suggests that the bulk of rele-
vant information is synthesized by the
corn market during the critical summer
growing months when estimates of
acreage and yields are largely determined.
Supply news then tends to dominate mar-
kets into the fall harvest, with little new
information added during the period
immediately preceding contract expiration.

The seasonal pattern for September wheat
futures contract price variability also
shows two peaks, the first a weak early-
season peak occurring in January-March,
atime of substantial uncertainty about the
true condition of the winter wheat crop
and farmers’ spring planting intentions.
Much of the uncertainty is resolved with
USDA's release of its March 28 Planting
Intentions report.

A second, much stronger peak in variabil-
ity occursin late July and corresponds
with the conclusion of winter wheat har-
vest and the critical growing period for
the major feed grains and spring wheat.
Domestic prices for the U.S. wheat crop
also depend heavily on international sup-
ply and demand conditions, and some key

market information governing internation-
al developments does not reach the mar-
ket until midsummer when USDA begins
forecasting major international crop pro-
duction. Following the July harvest-time
surge, the seasonal variability then
declines rapidly prior to contract expira-
tion.

The volatility of corn and spring wheat
futures prices also shows a strong negative
relationship with growing conditions—
better-than-average growing conditions are
associated with lower price variation.
However, corn and wheat prices differ in
the association of variability with many of
the remaining supply and demand factors
studied. Thisislikely due to differencesin
their respective supply and demand
responsiveness to price changes.

For corn, increases in expected U.S.
domestic demand—published monthly in
USDA's World Agricultural Supply and
Demand Estimates (WASDE) report—had
a positive influence on price volatility, but
changes in actual levels of corn stocks—
estimated quarterly by USDA—did not
appear important, probably because corn
supply is estimated from a single annual
crop, and because changes in stocks are
primarily aresidual of often offsetting
changes in other market forces and
therefore tend to move slowly between
harvests.

For wheat, changes in expected exports
and domestic demand for all wheat
showed no influence on spring wheat
price volatility, while increases in actual
all-wheat private stocks had a dampening
effect on volatility. Lack of a strong rela-
tionship between demand factors and
spring wheat price volatility is likely
explained by winter wheat dominance of
U.S. wheat exports, by the shifting impor-
tance of wheat as government food dona-
tions versus commercia export sales, and
by the interplay of food-feed markets.

The study found that the level of day trad-
ing (day traders enter and exit the market
with no outstanding balance at the end of
the trading day) at each commodity
exchange correlated positively with both
corn and spring wheat price variability,
likely because day trading allows prices to
adjust to information more quickly. On
the other hand, market concentration—
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measured using Commaodity Futures
Trading Commission “commitment of
traders’ data on holdings of the four
largest traders—had a negative influence
on spring wheat price volatility, suggest-
ing that the action of large tradersin high-
ly concentrated markets may decrease the
volatility of wheat prices.

Forces Driving Across-Year
Price Variability

In joint research to investigate determi-
nants of across-year price variability, ERS
and North Carolina State University con-
structed within-year CV's from monthly
average cash prices at mgjor terminal
markets during 1944-97 for Chicago/St.
Louis soft red winter wheat, Chicago
corn, and Chicago/Centra Illinois soy-
beans. Each CV reflects the price variabil-
ity that occurred during a market year.
Then these market-year CV's were exam-
ined in light of year-to-year changesin
major supply and demand factors.

As expected, output price variability for
all three commaodities was found to be
negetively correlated with the level of
stocks relative to total disappearance; a
ready supply available from stocks tends
to make prices less sensitive to new mar-
ket information. However, as in the with-
in-year study, corn, soybean, and wheat
price CV's exhibited key differencesin
their association with most of the remain-
ing supply and demand factors studied,
likely because of differencesin their sup-
ply and demand responsiveness to price
changes.

Since increases in production tend to
dampen both prices and price variability
by contributing to an increase in total sup-
ply relative to market demand, any change
in acreage and yield (both of which have
positive associations with production) is
expected to have a negative, indirect
effect on price variability through the
influence on production. Change in yield
shows a strong negative relationship with
corn price variability, but no relationship
with soybean and wheat CV’s. Wheat's
dual seasons (winter and spring) within a
single crop year and broad geographic
diversity of production likely diminish the
influence of a single weather pattern on

the aggregate wheat market. Change in
harvested acres is negatively related to
wheat price variability, but not to corn or
soybean price variability.

Change in demand, on the other hand, is
expected to be positively associated with
price variability since increases in demand,
whether domestic or international, draw
down total supplies and stocks, and
decreases in demand have the opposite
effect. Thiswas confirmed by a positive
association between corn price variability
and both domestic use and exports.

However, wheat price variability showed
no relationship to change in domestic use
and was negatively related to change in
exports. The negative effect of wheat
exports on price variability tends to con-
firm the smoothing effect of government
export assistance programs, and suggests
that U.S. wheat exports act as a residual
source of supply to world markets when
domestic prices fall low enough. The off-
setting roles of food and feed usage in
wheat price volatility—positive for wide-
spread changes in domestic use for
milling and other food and industrial uses,
but negative (and offsetting) when acting
asaresidual outlet to feed markets—
result in a net neutral effect.

Similarly, changes in the general level of
input prices are expected to have positive
associations with price variability indi-
rectly viatheir negative influences on pro-
duction and total supply. For example, ris-
ing input prices tend to dampen produc-
tion and, in turn, may raise price variabili-
ty. However, no relationship was found
with corn and wheat price CV's. Instead,
soybean price variability showed a nega-
tive association with changes in input
prices, suggesting that soybean cost sav-
ings relative to corn and wheat played a
role (AO May 1999). Asinput pricesrise,
producers favor soybeans because soy-
bean production costs are relatively lower,
resulting in greater acreage, more produc-
tion, and lower soybean price variability.

Government policy influences are inher-
ent in nearly al related supply and
demand variables. Several government
program initiatives (including some that
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preceded the 1996 Farm Act) were studied
to directly measure the influence of loan
rates, expected deficiency payments
(which were intended to stabilize income
but often had the unintended consequence
of limiting substitution in production
because of associated acreage restric-
tions), and acreage reduction programs
(which were designed to reduce supply by
removing acreage from production).
Results hint at some effects on commaodi-
ty price variability for wheat and soy-
beans from acreage constraints and price
support programs, but no government pol-
icy variable was found to influence corn
price variability.

While far from conclusive, these results
suggest that past government programs
had a tendency to produce higher levels of
price variability, at least for wheat and
soybeans. In every case where a govern-
ment policy variable was found to be
important, it had a positive association
with price variability. At first glance, this
effect may seem surprising. However,
policies that are intended to stabilize
producer incomes—a central goal of past
policy—are apparently likely to increase
the volatility of market pricesif they
distort production and marketing
arrangements.

Since the 1996 Farm Act, government
policy has shifted away from potentially
price-destabilizing direct intervention in
agricultural production processes and
markets. Instead, USDA's Risk
Management Agency has been working to
provide the necessary tools and informa-
tion for farm operators and other partici-
pants in agricultural markets to better
understand and manage risks associated
with producing and selling agricultural
commodities. Although effective tech-
niques for managing inter-year price risk
remain elusive, a variety of management
tools—e.g., futures and options contracts,
and various crop and revenue insurance
products (AO April 1999)—exist for man-
aging within-year price risk.

Randy Schnepf (202) 694-5293
rschnepf@econ.ag.gov
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Insurance & Hedging:
Two Ingredients for a
Risk Management Recipe

he past few years have seen a prolif-
I eration of market-based mechanisms

available to agricultural producers
for managing yield, price, and revenue
risks. Making the right choices is becom-
ing more complicated. Yet the fundamen-
tals for making good risk management
choices remain the same: 1) understanding
the farm’s risk environment, 2) knowing
how the available risk management strate-
gies work and which risks they address,
and 3) selecting the strategy or combina-
tion of strategies that will provide the pro-
tection that best suits the farm’s and the
operator’s individual circumstances.

USDA’s Economic Research Service
(ERS), using data from the Department’s
Risk Management Agency (RMA) and
National Agricultural Statistics Service
(NASS), has identified general condi-
tions underlying farm-level risk manage-
ment behavior in the U.S., how condi-
tions relate to the performance of differ-
ent risk management strategies, and why
certain risk management strategies work
better than others at reducing farm-spe-
cific risk across a range of different risk
environments. This research has focused
on three field crops with the highest
acres planted—corn, soybeans, and

wheat—but it provides a useful guide for
risk management for other major field
crops as well.

Defining a Farm’s
Risk Environment

Within a single crop year, once crop
decisions have been made and resources
have been allocated to production agri-
culture, the farm’s principal risk lies in
the uncertainty of the revenue generated
by the production process. Farm revenue
uncertainty, particularly the component
related to field crop production, is princi-
pally a function of yield and price uncer-
tainty, as well as the correlation between
price and yield.

Weather is the principal cause of yield
uncertainty. Within any given agro-climat-
ic setting—characterized by weather pat-
tern, soil type and fertility, growing sea-
son, day length—variability of yield is
attributable mainly to factors such as tem-
perature, cloud cover, and timeliness and
amount of precipitation.

Price uncertainty for farmers combines
two elements. Price-level uncertainty is

the consequence of imperfect information
about future domestic and international
supply and demand conditions. Basis
uncertainty—uncertainty about the differ-
ence between a commodity’s local cash
price and its nearest futures contract
price—derives from uncertainty about
future commodity movements and hauling
costs. The tendency for price and yield to
change in opposite directions provides a
“natural hedge” which tends to stabilize
farm revenues over time, particularly in
major producing areas (40 March 1999).

Farmers’ attitudes towards risk can vary
greatly and are a key determinant in
selecting risk management strategies. A
farmer with a strong aversion to risk will
be willing to pay more for a given level
of risk reduction than a farmer with a
weaker aversion to risk. An operator’s
overall level of wealth can also have a
strong bearing on risk decision making. In
general, at higher levels of wealth an indi-
vidual is more willing to undertake a
given level of risk—a phenomenon called
decreasing absolute risk aversion—but
there are exceptions to this rule. The pre-
ferred or optimal risk management strate-
gy may also vary because of other man-
agement objectives, such as profit maxi-
mization or enterprise growth. In addition,
lenders may strongly suggest or even
require use of risk management tools to
protect their stake in the farm’s produc-
tion outcome.

The Mechanics of Crop
& Revenue Insurance

The array of crop and revenue insurance
policies and coverage levels available to
U.S. farmers has been rapidly expanding
over the past few years. In spite of the
growing complexity of agricultural insur-
ance programs, the majority of policies
actually sold can still be fairly well repre-
sented by two generic types of agricultur-
al insurance: standard yield-based crop
insurance and revenue insurance.

The largest share of farm coverage contin-
ues to be traditional yield-based crop
insurance, although revenue insurance
coverage is rapidly gaining. Traditional
yield-based crop insurance—referred to as
multiple peril crop insurance (MPCI)—
includes both the minimum catastrophic
coverage (CAT) which insures against



Agricultural Outlook Reprint/February 2000

Economic Research Service/USDA 15

Risk Management

severe losses and whose premiums are
fully subsidized by the Federal govern-
ment, and higher levels of coverage—
called “buy-up” coverage—with partially
subsidized premiums. Revenue insurance
policies include Income Protection,
Revenue Assurance, and Crop Revenue
Coverage. All three of these revenue
insurance programs receive partial subsi-
dization of premiums by the Federal
government.

Two time periods are relevant in calculat-
ing insurance program prices. The first is
planting time, when a Projected Price is
used to set insurance premium rates and
price elections, and to value coverage
levels. The second is harvest time, when
the harvest-time futures price is used to
value the farm’s production whether sold
or stored.

For yield-based insurance purposes, RMA
establishes a Projected Price about 3
months before the insurance signup peri-
od for each commodity. This yield-based-
insurance version of the Projected Price is
not derived solely from a futures market
price average, but is a forecast of the sea-
son-average price that incorporates addi-
tional market information.

For revenue insurance valuation, the
Projected Price is the average of the daily
settlement prices of the harvest-time
futures contract during the month preced-
ing program signup. For the price at har-
vest time, the average closing price of the
harvest-time futures contract during the
month prior to the contract’s expiration is
used. For example, the Projected Price for
a corn revenue insurance contract is the
February average closing price of the
Chicago Board of Trade’s (CBOT’s)
December corn contract. And the harvest-
time futures price for the December corn
contract would be the average daily settle-
ment price during November.

Yield-based crop insurance (MPCI) pays
the operator an indemnity if the actual
yield falls below a yield guarantee, but
MPCI does not offer price protection.
Under MPCI, the producer pays a pro-
cessing fee for minimum CAT coverage
and a premium for buy-up coverage to
obtain partial protection against yield loss
only. The yield guarantee is determined
by multiplying the producer’s average

Offsetting Price-Yield Relationship, a Key Factor in the Farm Risk
Environment, Varies by Region and Commodity

Corn Producers in lowa, lllinois, and Indiana

Corn price-yield correlation
Il Under -0.40 (strongest)
Il -0.410-0.3
[1-029t0-0.15

[ Above -0.15 (weakest)

Soybean Producers in Western Corn Belt

Soybean price-
yield correlation
Il Under -0.25 (strongest)
Il -0.250 t0 -0.151
[1-0.150t0 -0.100
[ Above -0.10 (weakest)

Winter Wheat Producers in Central Southern Plains

Wheat price-yield correlation
Il Under -0.070 (strongest)
Bl -0.070 to -0.051

[7-0.050 to -0.020
[JAbove -0.020 (weakest)
Price-yield correlation indicates strength of offsetting relationship between price and
yield movements--the more negative, the better the "natural hedge" works to stabilize
revenue. Based on annual county-level data, 1974-94.

Economic Research Service, USDA
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historical yield—referred to as the actual
production history (APH)—by the cover-
age level. Coverage levels range from 50
to 75 percent (expanded to 85 percent in
some areas for 1999) of the APH yield,
and from 60 to 100 percent of the
Projected Price.

Example of crop insurance:

Suppose a corn producer has an APH
yield of 150 bushels per acre, the
Projected Price is $2.50 per bushel, and
the producer selects 75-percent APH cov-
erage with 100-percent price coverage—
referred to as the elected price. The
producer’s yield guarantee is 112.5
bushels per acre (75 percent of 150
bushels). An actual yield below 112.5
bushels will result in an indemnity pay-
ment to the producer equal to the elected
price of $2.50 times the difference
between the yield guarantee and the actu-
al yield, even if the harvest-time price
rises above the Projected Price. However,
if the actual yield does not fall below the
yield guarantee, even if the harvest-time
price falls below the Projected Price, the
operator gets no indemnity. Thus MPCI
partially insures against production risk,
but does not insure against price risk.

Revenue insurance—e.g., Income
Protection and the standard Revenue
Assurance programs—protects farmers
against reductions in gross income when a
crop’s prices or yields decline from early-
season expectations. The revenue guaran-
tee equals the product of the farmer’s
APH yield, the Projected Price, and the
coverage level selected by the producer. A
producer receives an indemnity when the
actual yield, multiplied by the harvest-
time futures price, falls below the revenue
guarantee. Since revenue insurance cover-
age is generally available at a maximum
of 75 percent (85 percent in some desig-
nated counties), it provides only partial
protection against both price and yield
risk, and is less effective at reducing risk
when the natural hedge is strong.

Revenue insurance with replacement
coverage protection is available to farm-
ers via the Crop Revenue Coverage pro-
gram or the Revenue Assurance program
when purchased with an increased price
guarantee option. The added replacement
coverage protection (RCP) feature offers a
revenue guarantee that depends on the

higher of the price elected at signup or the
harvest-time futures price. Thus, the pro-
ducer’s revenue guarantee may increase
over the season, allowing the producer to
purchase “replacement” bushels if yields
are low and prices increase during the
season. Replacement coverage comple-
ments forward contracting or hedging by
partially ensuring that the farmer can buy
back futures contracts or deliver on cash
contracts when yields are low and har-
vest-time prices are high. Producers are
still subject to basis risk, and only partial
coverage (up to 85 percent in designated
counties) can be obtained.

In general, the revenue guarantee of rev-
enue insurance with RCP equals the prod-
uct of the producer’s APH yield, the cov-
erage level selected, and the higher of the
early-season Projected Price or the har-
vest-time futures price. Indemnity pay-
ments are triggered when the harvest-time
revenue, based on the harvest-time futures
price, falls below the revenue guarantee.
Thus, revenue insurance with RCP also
provides only partial protection against
yield and price risk, and is less effective
when the natural hedge is strong, because
high prices offset low yields and revenue
is more likely to stay at least somewhat
above the guarantee.

The premium for revenue insurance with
replacement coverage is more expensive
than for revenue insurance without RCP,
partly because the replacement cost pro-
tection provides greater price protection.
Also, premium differentials increase when
producers are permitted to subdivide their
acreage into “units,” such as by section
and irrigated/nonirrigated status (as under
CRC), rather than basing the premium on
a producer’s total acreage in a county (as
under Income Protection).

Under 75-percent coverage, the standard
revenue insurance guarantee for a corn
producer with an APH yield of 150
bushels and a projected harvest-time price
of $2.50 is $281.25 per acre. A revenue
insurance policy with RCP (under 75-per-
cent coverage) has $281.25 as an initial
minimum revenue guarantee, but this
guarantee may increase if market prices
rise during the growing season. If a low
or normal yield and low harvest-time
price cause the market value of the crop
to fall below the revenue guarantee, rev-

enue insurance policies with or without
RCP will pay the same indemnity.
However, if the low yield is accompanied
by a high harvest-time price, revenue
insurance with RCP will pay an indemni-
ty, while policies without RCP will pay a
lower or no indemnity.

What Is Forward Pricing?

Forward pricing involves setting the price,
or a limit on price, for a product to be
delivered in the future. Forward pricing
strategies include contracts such as cash
forward, futures, options, delayed pricing,
basis, minimum price, and maximum
price (for feed purchases). Three general
types of forward pricing strategies—a
cash forward sale, a futures hedge, and a
put option hedge—are described here for
comparison with the risk-reducing power
of crop and revenue insurance programs.

A cash forward sale is a contract between
a seller (e.g., a farmer) and a buyer (e.g.,
an elevator) requiring the seller to deliver
a specified quantity of a commodity to the
buyer at some time in the future for a
specified price or in accordance with a
specified pricing formula. Most crop
growers sell forward at a fixed or “flat”
price based on an observed futures price
quote. Some farmers use basis contracts
that specify a “set” price difference rela-
tive to the futures price to be applied at
delivery time. Some use “hedge-to-arrive”
contracts that fix the futures price compo-
nent and leave basis to be determined at
delivery time. Cash forward contracts
eliminate both price-level and basis risk
by locking in a local cash market price for
the quantity under contract, but any pro-
duction in excess of the hedged amount is
still subject to routine market price risk.

Example of a cash forward sale:
Suppose that a corn producer has planted
100 acres of corn with an APH yield of
150 bushels per acre. At planting time, the
projected harvest-time price is $2.50 per
bushel, the local cash price is $2.38, and
the basis is $0.12. The producer agrees to
forward contract the farm’s entire expect-
ed corn production of 15,000 bushels at a
price of $2.38, for an expected revenue of
$35,700. If the price at harvest-time is
$1.80, the operator still gets $35,700 for
the crop, $8,700 above the cash market.
However, if the producer harvests only 85
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bushels per acre, even though the futures
price rises to $3.50 (local cash price $3.38
with constant basis), the net revenue
under this contract will fall to $13,730
($35,700 less $21,970) because the opera-
tor has to purchase the shortfall (6,500
bushels @$3.38) in the cash market. This
outcome illustrates the income risk asso-
ciated with yield risk when an operator
forward contracts 100 percent of the
expected production at planting time
based on the projected harvest-time price.

Hedging is designed to reduce price-level
risk prior to an anticipated cash sale or
purchase. A futures hedge involves the
sale (short hedge) or purchase (long
hedge) of futures contracts—standard-
ized contracts traded on a commodity
exchange—as a temporary substitute for
an intended sale or purchase on the cash
market. The futures contract is later
bought (sold) to eliminate the futures
position as the actual commodity is sold
(bought). Crop growers are generally
short hedgers against crops they intend to
sell later in the season.

For example, every corn futures contract
traded on the Chicago Board of Trade
(CBOT) calls for delivery of 5,000
bushels of No. 2 yellow corn during one
of five designated delivery months each
year. Hedging requires relatively little
investment, because only a small portion
of the futures contract’s face value is
required as a margin good-faith deposit to
guarantee performance of the contract.
Hedging also provides flexibility, since
the hedger can eliminate a position in the
futures market by simply contracting for
an equal number of offsetting contracts.
Still, the primary advantage of a futures
hedge is the elimination of the price-level
risk of an existing cash position by lock-
ing in a price.

A producer can hedge by selling futures
contracts—short hedge—covering part or
all of anticipated output. For example, a
corn grower could sell 10,000 bushels of
December corn futures in May to hedge
an expected 20,000-bushel corn crop.
Such a hedge normally is lifted by buying
an equal number of futures contracts as
the cash commodity is sold. Since near-
parallel movements in cash and futures
prices during the period of the hedge tend
to offset each other, any losses (gains) in

the cash market are made up by gains
(losses) in the futures market.

Any contract, cash or futures, that tends
to fix the price prevents the seller from
gaining from subsequent price increases
as well as losing from subsequent price
declines. Moreover, forward pricing con-
tracts contain an element of nonperfor-
mance or production risk—if the quantity
actually produced turns out to be less than
the contracted quantity and the price at
delivery lies above the contracted price,
the producer must make up the shortfall at
a loss. Thus, risk is minimized by forward
pricing only part of a crop until yield is
assured.

Finally, hedging replaces price risk with
basis risk—uncertainty about the price
difference between the futures contract
and the cash market—and if the basis is
wider than was expected when the futures
position was entered, the producer’s pre-
liminary price guarantee is reduced by the
change in the basis. Basis risk is absent
for hedgers who can make delivery
against their futures contracts, but the cost
of making delivery exceeds the loss on
the basis in most cases.

The holder of a futures contract also
incurs the risk of additional payments
(margin calls) necessary to maintain that
contract position when the quoted price
for the futures contract changes against
the short position. Unexpected additional
payments could result in a strain on the
farm’s cash flow and/or credit reserves,
particularly if eventual losses in the
futures market cannot be offset by actual
cash sales into the higher price cash mar-
ket due to a production shortfall.

Hedging in futures offers farmers many of
the benefits of forward contracting, but
requires establishing an account with a
certified broker, placing orders with the
broker, and being prepared to meet mar-
gin calls during periods of adverse price
movements. Consequently, most farmers
prefer to access futures markets indirectly
by forward contracting with their local
elevator.

Example of direct use of the futures
market (transferring price-level risk but
not basis risk or yield risk):
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Suppose a corn producer planted 100
acres of corn with an expected yield of
150 bushels per acre. At planting time, a
December corn futures contract is trading
at $2.50 per bushel, the local cash price is
$2.38, and the basis is $0.12. The produc-
er sells two December corn futures con-
tracts on the CBOT (equivalent to 10,000
bushels of corn) at a price of $2.50 per
bushel.

At harvest-time, if actual yield equals
expected yield and the basis remains con-
stant but prices fall, say futures to
$2/bushel and local price to $1.88/bushel,
the operator’s total revenue, ignoring
transaction costs, would still be $33,200
—3$5,000 profit from futures trading (sell
10,000 @ $2.50 and buy 10,000 @ $2)
plus $28,200 (15,000 @ $1.88) from sale
to the local elevator. If the basis widens
because the local price falls faster than
the futures price, the gains from hedging
would remain the same, but total revenue
would be lower. However, if yield falls,
say to 85 bushels/acre, even if harvest-
time prices rise, say futures to $3.50 and
local to $3.38 so the basis is constant, the
$10,000 loss from hedging (sell 10,000 @
$2.50 and buy 10,000 @$3.50) would
more than offset the return from the high-
er local price (8,500 @ $3.38 = $28,730),
bringing net revenue down to $18,730,
again ignoring transaction costs.

A put option is the right, but not the obli-
gation, to sell a specified number of
futures contracts at a designated price
(called the strike price), at any time until
expiration of the option. Hedging with a
put option is very similar to buying price
insurance in that the buyer/farmer pays a
premium to the seller/grantor of this
option to protect against a fall in price.
The put option eliminates downside price-
level risk by giving the buyer the right to
enter into a short position in the futures
market at the strike price if the option is
exercised, even if futures prices fall below
the strike price. The farmer who hedges
by buying a put option knows the premi-
um in advance and is not subject to mar-
gin calls as is the futures hedger. And the
put option holder stands to gain if the
futures price rises by more than the cost
of the premium—if prices rise, the farmer
can simply choose not to exercise the put
option and instead sell in the higher
priced cash market.
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With Prices Moving Strongly Opposite Yield . . .

Insurance Provides More Risk Reduction Than Forward Pricing
When Yield Variability Is High

$/acre in risk reduction value*

12
High yield variability
10 - Typical wheat farm
Logan County, KS
8 -
6 -
4
2 -
N |
Forward pricing, Pricing strategy Pricing strategy
no insurance + yield insurance + revenue insurance
with RCP

Forward Pricing Outperforms Insurance
When Yield Variability Is Low

$/acre in risk reduction value*

12
Low yield variability
10r Typical soybean farm
La Salle County, IL
8 -
6 -
4|
2 -
0
Forward pricing, Pricing strategy Pricing strategy
no insurance + yield insurance + revenue insurance
with RCP
Pricing strategy:

[ |Caoshsale at harvest  [] Futureshedge [l Cash forward contract

* Risk reduction value is the certainty equivalent gain--estimated value to the operator of reducing
risk by adding one or more risk management strategies.

RCP = Replacement coverage protection.

Price-yield correlation indicates strength of the offsetting relationship between price and yield
movements--the more negative (opposite), the better the natural hedge works to stabilize revenue.

Economic Research Service, USDA

As with a futures hedge, a put option
hedge is subject to both production risk
and basis risk, since ultimately, any futures
position entered into upon the exercise of a
put option will likely be liquidated and the
grain sold into cash markets. But unlike a
futures contract hedge, the premium is for-
feited upon payment even if the put option
is never exercised.

Example of a put option:

Consider again the example of the corn
producer with 100 acres planted to corn
and an expected yield of 150 bushels per
acre. At planting time a December corn
futures contract is trading at $2.50 per
bushel, the local cash price is $2.38, and
the basis is the difference or $0.12. The
producer buys two put options based on
the CBOT December corn futures contract
(equivalent to 10,000 bushels of corn)
with a strike price of $2.50 per bushel and
a premium of $0.16 per bushel or $1,600.

At harvest-time the December corn con-
tract price is down to $2 per bushel, and
the local price is $1.88 (basis is constant).
If the harvested yield is the 150 bushels
per acre expected yield and the producer
wants to finalize marketing decisions on
November 1, by exercising the put option
at $2.50 and immediately offsetting the
short position in the futures market by
buying two December corn contracts at
$2, the producer realizes a gain of
$0.50/bushel, or $5,000. Selling the har-
vested corn locally for $1.88/bushel, total
revenue (ignoring broker’s fees and trans-
action costs) is $31,600 (15,000 bushels
@ $1.88 plus $5,000 minus the $1,600
premium).

Optimal Hedge Ratio Varies
Across Pricing Strategies

To price forward, a farmer must choose
not only the type of contract—cash,
futures, or options—but also the share

of the expected crop to hedge. For the
farmer, the optimal proportion (in a
risk-reducing sense) of the expected crop
that should be forward priced—called the
optimal hedge ratio—depends on the
extent of basis and production risk faced
by the producer.

While forward pricing in either the cash,
futures, or options markets eliminates
price-level risk, it fails to eliminate
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production risk, and cash forward con-
tracting alone eliminates basis risk. Basis
risk generally is small relative to price-
level risk, but can be important, particu-
larly at locations distant from the futures
delivery points.

The production risk associated with a for-
ward pricing contract depends on a farm’s
yield variability. As yield variability
increases, optimal hedge ratios decrease
and the risk-reducing effectiveness of a
hedge declines. In the presence of high
yield variability, the probability of having
insufficient crop to deliver on a forward
contract is high and the associated risk
lowers the effectiveness of forward con-
tracting.

Yield variability can be only partially off-
set by crop or revenue insurance, since
coverage levels are generally limited to
75 percent, so the optimal hedge ratio will
vary with both the availability and type of
insurance coverage. Further, since yield
protection permits a higher optimal hedge
ratio, and because crop and revenue insur-
ance do not fully eliminate production
risk, combinations of forward pricing and
insurance generally result in lower risk
than either alone.

Combination of Strategies
Depends on Risk Environment

ERS used historical data to construct rep-
resentative corn, soybean, and wheat
enterprises for a variety of risk environ-
ments—i.e., across ranges of yield vari-
ability and price-yield correlations—to
analyze the risk reducing effectiveness of
different crop and revenue insurance pro-
grams and forward pricing strategies in
different risk environments. The level of
risk aversion and wealth for a given enter-
prise is held constant across risk manage-
ment strategies, and all enterprises are
assumed to minimize risk per acre of the
crop produced.

The estimated certainty equivalent
income—the income an individual is will-
ing to receive with certainty in lieu of
undertaking a risky prospect—associated
with a straight cash sale at harvest (no
insurance, no forward contracting) is the
baseline scenario against which all other
risk management strategies are evaluated.
Certainty equivalent gains/losses—the

With Weak Price-Yield Correlation . . .

Insurance Surpasses Forward Pricing in Reducing Risk
When Yield Variability Is High

$/acre in risk reduction value*
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High yield variability
10  Typical corn farm
Pitt County, NC
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Forward pricing, Pricing strategy Pricing strategy
no insurance + yield insurance + revenue insurance
with RCP

Forward Pricing Is the More Effective Strategy
When Yield Variability is Low

$/acre in risk reduction value*
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Low yield variability
10 Typical irrigated corn farm
Lincoln County, NE
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4
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0 I
Forward pricing, Pricing strategy Pricing strategy
no insurance + yield insurance + revenue insurance
with RCP
Pricing strategy:

[ |Cashsale atharvest  [] Futureshedge [l Cash forward contract

* Risk reduction value is the certainty equivalent gain--estimated value to the operator of reducing
risk by adding one or more risk management strategies.

RCP = Replacement coverage protection.

Price-yield correlation indicates strength of the offsetting relationship between price and yield
movements--the more negative, the better the natural hedge works to stabilize revenue.

Economic Research Service, USDA
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estimated value of gains/losses in risk
reduction—are then calculated to reflect
the differences in revenue risk reduction
and costs (e.g., premiums) over the differ-
ent strategies.

Federal subsidies are not included, in
order to compare the pure risk reduction
effectiveness of crop and revenue insur-
ance programs and forward pricing strate-
gies, independent of government influ-
ence. The incorporation of Federal insur-
ance premium subsidies per acre would
be a direct addition to certainty equivalent
income for the relevant risk strategies.
Using this framework, some general rela-
tionships emerge between revenue vari-
ability and risk management.

For a farm with high yield variability and
a weak natural hedge, crop yield or rev-
enue insurance alone provides substantial
revenue risk reduction. Forward pricing
combined with insurance—crop yield or
revenue insurance—further reduces risk,
although the gains are small relative to
the risk-reduction gains of insurance
alone. Forward pricing alone—without
crop yield or revenue insurance—pro-
vides relatively little risk reduction,
because price variability contributes less
to revenue variability than does yield
variability in this example. Without crop
yield or revenue insurance, the revenue
risk stemming from yield variability
greatly reduces the effectiveness of for-
ward pricing. How-ever, as the natural
hedge strengthens, the risk reduction pro-
vided by insurance weakens, even when
yields remain highly variable, and for-
ward pricing remains fairly ineffective as
a risk transfer tool.

When yields are relatively less variable,
crop yield insurance alone affords some
risk reduction, but provides much greater
risk reduction when combined with

forward pricing, particularly forward cash
contracting. Since price variability pre-
dominates when yield variability is low,
cash forward contracting, which elimi-
nates both price-level and basis risk, is a
very attractive option to a producer whose
primary concern is minimizing risk.

With low yield variability and a strong
natural hedge, forward pricing strategies
are more effective than either crop or rev-
enue insurance. Under a strong natural
hedge, low yields are generally associated
with high prices, thus moderating overall
revenue variability, even without insur-
ance or forward pricing. Still, crop or rev-
enue insurance, when combined with for-
ward pricing, can provide additional mar-
ginal risk reduction.

When low yield variability coexists with a
weak natural hedge, forward pricing alone
easily outperforms crop yield and revenue
insurance in reducing risk, because price
variability plays the dominant role in
determining revenue variability, and
because of the weaker relationship
between the on-farm yield and the aggre-
gate market price. Still, additional margin-
al gains in risk reduction can be obtained
by combining crop or revenue insurance
with forward pricing.

In summary, ERS findings indicate that:

* Price variability faced by growers of
a given crop is approximately the
same across the country, and basis
risks are relatively small, so differ-
ences in revenue variability between
farms are caused primarily by differ-
ences in yield variability and price-
yield correlation.

* Yield variability is generally propor-
tionally higher than price variability at
the farm level. As yield variability
increases, optimal hedge ratios

decrease and the risk-reducing effec-
tiveness of hedging declines. Partially
offsetting yield variability with crop or
revenue insurance raises the optimal
hedge ratio.

* Price-yield correlations are generally
negative in major growing areas, par-
ticularly for corn. Since a farmer’s rev-
enue risk diminishes as price-yield
correlation becomes more negative,
crop or revenue insurance purchased
with low coverage levels may be
superfluous in the face of a strong nat-
ural hedge. Also, optimal hedge ratios
decrease as farm price-yield correla-
tion becomes more negative.

* Price correlation between farms is gen-
erally higher than yield correlation.

 The risk-reducing effectiveness of
hedging increases as correlation
between farm and futures price
increases. In other words, the more
closely the futures market price mir-
rors the farm price, the better it works
for hedging risk.

* Combining forward pricing with insur-
ance generally results in lower risk
than either alone. With high yield vari-
ability, the difference among the for-
ward pricing strategies is slight, but
with low yield variability—where
price variability contributes a larger
share to revenue variability—the dif-
ference may be significant. When used
in combination with a given type of
insurance, cash forward contracting
provides the greatest risk reduction for
a risk-minimizing producer.

Randy Schnepf (202) 694-5293, Richard
Heifner (202) 694-5297, and Robert
Dismukes (202) 694-5294
rschnepfl@econ.ag.gov
rheifner@econ.ag.gov
dismukes@econ.ag.gov
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Next installment: How additional crop insurance subsidies
affect insurance purchases
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Recent Developments in
Crop Yield & Revenue Insurance

s policymakers consider strength-
Aening the farm safety net, crop

insurance is once again in the
spotlight. Among the questions being
asked: How well does the current array
of crop insurance products and coverage
levels match the risk management needs
of producers? How much does insurance
help producers in extended periods of low
prices or with multiple-year crop losses?
How can the government work effectively
with the private sector to develop and
deliver insurance?

Although overall participation has
declined from its peak in 1995 and ques-
tions remain about the adequacy of cover-
age, crop insurance, which includes yield-
based as well as revenue insurance prod-
ucts, is used by many growers. In 1998,
growers paid about $900 million in crop
insurance premiums for about $28 billion
in guarantees on about 180 million acres
of crops. About two-thirds of planted
acreage of corn, soybeans, and wheat was
covered by crop insurance.

Crop insurance provides protection from a
broad range of perils that can lead to yield
or revenue shortfalls. The type of protec-
tion depends on the type of insurance. For
instance, multiple-peril crop insurance
(MPCI) protects against yield shortfalls

that are due to drought, flooding, frost,
plant disease, insect infestation, and other
natural hazards beyond a grower’s con-
trol. Revenue insurance provides a degree
of price protection—not just yield protec-
tion as under MPCIl—covering sharp
drops in expected revenue, which may
result from yield or price declines or a
combination of the two.

Although growers obtain insurance
through private companies and their
agents, the Federal government plays a
prominent role in the provision of crop
insurance. During 1995-98, USDA’s Risk
Management Agency (RMA), which
administers programs of the Federal Crop
Insurance Corporation (FCIC), has spent
about $1.2 billion per year, on average,
for premium subsidies, administrative and
operating subsidies, and net underwriting
losses. RMA promotes crop insurance
participation through educational and
other outreach activities and—along with
the insurance companies—develops new
products. FCIC and RMA also oversee the
provision of crop insurance, setting and
approving premium rates and policy pro-
visions, ensuring that companies can
cover potential underwriting losses, and
approving privately developed insurance
products for subsidies and underwriting
protection.

Economic Research Service/USDA 21

Crop Insurance: A Widening
Array of Coverage

Since the early 1990°s, the variety of
insurance products, guarantee levels, and
crops included in the Federal crop insur-
ance program has grown substantially.
Insurance product choices have expanded
from a single offering—individual-farm
yield insurance called Actual Production
History-Multiple Peril Crop Insurance
(APH-MPCI)—to include area-yield
insurance and a variety of crop revenue
insurance products. The range of guaran-
tee levels has been enhanced by pilot pro-
grams to increase maximum guarantees
available in some areas of the country and
by the provision, at low cost to producers,
of a minimum level of insurance coverage
called CAT (short for catastrophic). The
list of crops for which insurance is avail-
able has grown from about 50 in the early
1990°s to more than 70 currently, includ-
ing several types of fruit and nut trees,
grapes, nursery stock, and rangeland.

In addition to the growing array of cover-
age options available under the Federal
programs, private insurance companies,
agents, and brokers have developed a
variety of supplemental insurance prod-
ucts and have bundled crop insurance
with other risk management products.
Examples of supplemental products, for
which producers pay additional premi-
ums, include those that increase the price
at which insurance indemnities would be
paid. Purely private insurance against hail
and fire damage continues to be widely
available. In 1998, producers in 46 states
paid about $550 million in crop-hail pre-
mium. About 60 percent of the crop-hail
coverage was for corn and soybeans.

While traditional APH-MPCI still
accounts for the bulk of the Federal crop
insurance business, new types of insur-
ance, particularly revenue insurance, have
attracted considerable interest. Revenue
insurance products—Income Protection
and Crop Revenue Coverage—first
became available for a few crops in
selected areas in the 1996 crop year.
Revenue Assurance was added in the 1997
crop year and Group Risk Income
Protection and Adjusted Gross Revenue
were added for the 1999 crop year. Since
the introduction of revenue insurance,
more crops and more areas have been
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In Many Counties, Revenue Insurance Accounts for More Than
A Quarter of the Area Insured at Buy-Up Level

Corn
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Acres under revenue insurance as
share of total buy-up insurance

Total includes all yield and revenue insurance above the basic or catastrophic
level. Shaded areas are counties with af least 1,000 acres of the crop covered by
buy-up insurance in 1998 (revenue and yield).

Source: Estimated by ERS from USDA Risk Management Agency data.

Economic Research Service, USDA

added, and revenue insurance has come to
cover a substantial portion of insured
acreage in some areas. Not all insurance
products, however, are available in all
areas.

Revenue insurance has been especially
popular for corn and soybeans, crops that
were the initial focus of the privately
developed Revenue Assurance and Crop
Revenue Coverage. In 1998, revenue
insurance products accounted for about
one-third of the corn and soybean acreage

insured above the CAT level. Revenue
insurance covered more than 50 percent
of corn acreage insured above the CAT
level in Iowa and 45 percent in Nebraska,
and reached nearly 50 percent of the
above-CAT insured acreage for soybeans
in these two states. Although wheat
accounts for a smaller portion of the over-
all crop revenue insurance business than
corn or soybeans, revenue insurance poli-
cies cover a considerable share of wheat
acreage in several states. In Kansas,
Michigan, Nebraska, and Texas, more

than one-quarter of wheat acreage insured
above the CAT level was covered by rev-
enue insurance in 1998.

Revenue insurance choices continue to
expand, with two new products being
introduced in 1999. Group Risk Income
Protection (GRIP) adds a revenue compo-
nent to the Group Risk Plan (GRP) area-
yield insurance. Coverage is based on
county-level revenue, calculated as the
product of the county yield and the har-
vest-time futures market price. GRIP is
available for corn and soybeans under a
pilot program in selected counties in lowa,
Illinois, and Indiana where GRP is offered.

Adjusted Gross Revenue (AGR), the sec-
ond new revenue insurance product,
offers coverage on a whole-farm rather
than on a crop-by-crop basis. AGR bases
insurance coverage on income from agri-
cultural commodities reported on
Schedule F of the grower’s Federal
income tax return. AGR targets producers
of crops—particularly specialty crops—
for which individual crop insurance pro-
grams are not presently available.
Producers who obtain AGR must obtain
crop-by-crop coverage to insure crops for
which such individual plans are available.
In these cases the AGR whole-farm liabil-
ity and premium are adjusted. AGR is
being offered as a pilot program in select-
ed counties in Florida, Maine, Massa-
chusetts, Michigan and New Hampshire.

In addition to the growth in variety of
insurance plans, the range of insurance
guarantees, which are calculated as the
product of expected yield or revenue and
percentage coverage level, has been
expanded. Crop insurance coverage lev-
els—percentages of expected yield—gen-
erally range from 50 percent for CAT to a
maximum of 75 percent, increasing at 5-
percent intervals. Under 75-percent cover-
age, for example, the grower would
absorb up to a 25-percent loss in expected
yield or revenue, while the insurer would
pay for losses above 25 percent.

At the high end, FCIC/RMA has in-
creased the maximum coverage level
available for some crops in some areas,
giving growers the option of purchasing
insurance at higher coverage levels, at
higher premium costs. At the low end, the
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provision of low-cost CAT coverage has
already increased insurance participation.

Under pilot programs in 1999, FCIC/RMA
increased the maximum coverage level
available for selected crops in selected
areas from 75 percent to 85 percent. One
pilot targeted areas where many growers
have historically insured at the maximum
level and where losses have been infre-
quent; another focused on areas where
recent low yields may have reduced the
yield or revenue history on which guaran-
tees are calculated. The maximum cover-
age level for individual yield and revenue
coverage was raised to 85 percent in pilot
programs for corn and soybean growers in
66 counties in Illinois, Indiana, and Iowa
and for wheat growers in 20 counties in
Idaho, Oregon, and Washington. In addi-
tion, the maximum coverage was in-
creased to 85 percent for spring wheat
and barley in Minnesota, North Dakota,
and South Dakota. Higher coverage levels
are more costly; the premium rate for 85
percent coverage is generally about 60
percent higher than the premium rate for
75 percent coverage, and the additional
premium is unsubsidized.

While maximum coverage level has been
a concern of some growers, others have
focused on the effectiveness of the CAT
coverage level. CAT is a low coverage
level—50 percent of expected yield
indemnified at 55 percent of expected
price—for which producers pay a flat fee
of $60 per crop. Despite the low cost of
CAT to producers, many have questioned
whether it provides valuable insurance
coverage. The yield trigger, 50 percent of
expected yield, has been criticized as too
low to provide a benefit except in rare
cases, and the maximum possible indem-
nity, less than 30 percent of the expected
value of a crop, has been criticized as
inadequate. However, CAT was never
intended to provide substantive coverage,
just benefits roughly the same as those
under previous ad hoc disaster programs.

CAT is a basic coverage level that was
introduced under the Federal Crop
Insurance Reform Act of 1994. The crop
insurance reform, which required partici-
pants in farm programs to obtain crop
insurance in 1995 and which raised pre-
mium subsidies for coverages above CAT,
was designed to increase crop insurance

A Brief Legislative History of Crop Insurance
1980—Federal Crop Insurance Act

* Crop insurance intended to replace disaster payments as primary form of crop
yield risk protection

* Insurable crops and areas greatly expanded
* Premium subsidy instituted, at up to 30 percent of total premium

* Private insurance companies and agents may sell and service crop insurance
1988-94—ad hoc disaster assistance

* Enacted each year partly in response to low insurance participation

* Disaster assistance recipients were required to obtain crop insurance in the
subsequent year

1990—Food, Agriculture, Conservation, and Trade Act (1990 Farm Act)

* Premium rate increases mandated to reduce excess losses

* Target loss ratio established for all crop insurance

* Actions to control fraud are mandated

* Private insurance companies to bear increased share of underwriting risk
* FCIC authorized to reinsure and subsidize privately developed products

1994—Crop Insurance Reform Act

* Restrictive legislative procedures instituted for enacting disaster assistance
* Participants in farm programs must obtain crop insurance
* Catastrophic coverage level (CAT) introduced
* Premium subsidies for coverage levels above CAT are increased
* Non-insured Assistance Program (NAP) created for crops not covered
by insurance

1996—Federal Agriculture Improvement and Reform Act (1996 Farm Act)

* Requirement that participants in farm programs obtain crop insurance is ended

* Pilot revenue insurance program is mandated
1998—FEmergency assistance, included in 1999 Agricultural Appropriations Act

* Crop-loss disaster assistance payments to producers authorized for single-year
(1998) or multiple-year (3 or more years between 1994 and 1998) crop losses;
payments slightly higher for those who had obtained crop insurance

* Additional premium subsidies authorized for buy-up coverage in 1999, limited to
total of $400 million

* Recipients of emergency assistance who did not have 1998 crop insurance must
obtain crop insurance, where available, for 1999 and 2000 crop years

1999--Emergency assistance, included in the 2000 Agricultural Appropriations Act

* Crop-loss disaster assistance similar to single year crop loss disaster assistance
program of 1998

* Additional premium subsidies authorized for buy-up coverage for 2000, limited to
$400 million total

participation and reduce the need for ad
hoc disaster assistance. In 1995, the first
year of reform, total insured acreage dou-
bled to about 80 percent of eligible acres

(due largely to linkage with farm program
benefits), and CAT accounted for the bulk
of the expansion.
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Government Costs of Federal Crop Insurance Increased

Following 1994 Reform
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*Appears as a negative value if premiums received exceed indemnities paid (i.e., a gain
rather than an expense). Other administrative costs include Risk Management Agency

salaries and operating expenses.
Source: Risk Management Agency, USDA.
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Since implementation of the 1996 Farm
Act, which significantly changed farm
programs and eliminated the crop insur-
ance requirement, CAT participation has
dropped dramatically. While overall
insured acres have declined about 15 per-
cent (average net acres insured for 1997
and 1998, compared with 1995 and 1996),
acres insured above the CAT level have
increased by about 7 percent, and CAT
acres have dropped about 40 percent.

The Value of Crop Insurance

The current array of crop insurance prod-
ucts is designed to protect against short-
falls in yields or revenues that occur dur-
ing a single growing season. Insurance
guarantees are set at planting, based on
expectations about the eventual levels of
yields or revenues. By reducing or elimi-
nating the chances of sharply lower
income as a result of losses from a par-
ticular commodity, crop insurance can be
a valuable risk management tool. The
risk protection that it provides can, for
example, facilitate access to operating
loans by offering some financial security
to a lender.

For insurance purposes, expected yields
are based on yield histories, and the annu-
al expected yield for a crop is usually cal-
culated as the average yield over the pre-
vious 4-10 years, depending on data avail-
ability. While in most cases these actual
production histories provide reliable indi-
cations of the likely yield under normal
conditions, they can produce distorted
pictures.

If yields for a farm over a 4- to 10-year
period differ significantly from yields
based on a longer history, premiums will
not be consistent with long-term expected
losses. If yields are too high due to a few
good years, the premium will be lower
than needed over the long term and vice
versa. By the same token, if recent histor-
ical yields differ from current expecta-
tions of the grower, he or she may con-
sider the guarantees too high or too low.

Under crop insurance rules, expected
yield, and hence insurance guarantee, can
fall if a producer’s yield declines over
time. This potential for declining guaran-
tees has led to questions about the effects
of repeated crop losses. In the Northern

Plains, for instance, several years of poor
weather and plant diseases have hampered
crop production for some but not all pro-
ducers, reducing the historic yield and
leading to complaints that insurance based
on actual production history no longer
offers effective yield guarantees.

FCIC/RMA authorized a pilot program in
early 1999 that may help some growers
overcome the declining guarantee prob-
lem. In exchange for a higher premium,
growers can choose to use 90 or 100 per-
cent of a transitional or T-yield instead of
the recent actual yields on the farm as the
basis for the insurance guarantee. (T-
yields are based on Farm Service Agency
program or county-level yields and other
data and are usually used in the Federal
crop insurance program to set insurance
guarantees when a producer is unable to
provide records of farm-level actual pro-
duction history.) This “Yield Floor
Option” is available in 1999 for barley
and spring wheat in Minnesota and North
and South Dakota.

In addition, provisions for multiple-year
crop loss payments are included in the
Crop Loss Disaster Assistance Program,
implemented under the 1999 Agricultural
Appropriations Act. Under the disaster
program, producers could apply for pay-
ments from USDA in addition to crop
insurance indemnities they may have
received. The program allowed producers
to file for payments based on either a sin-
gle loss in 1998 or on multiple crop losses
between 1994 and 1998. Although pro-
ducers who did not have crop insurance
could also receive benefits, those with
crop insurance received greater payments.
And all producers receiving benefits who
did not have crop insurance in 1998 were
required to obtain crop insurance, where
available, in 1999 and 2000.

Crop insurance, particularly revenue
insurance, provides protection from sharp
drops in prices over each growing season.
The products provide little protection
against declines in prices that occur
between growing seasons and over several
seasons. Prices, or formulas for establish-
ing prices, are determined when insurance
guarantees are set at planting. In the case
of MPCI yield coverage, RMA estimates
an expected price. Revenue coverage uses
prices of futures contracts with delivery
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dates near harvest time. Both of these
procedures keep the value of insurance
consistent with the expected value of
the crop in that year.

Multiple-year insurance contracts may
offer a means of moderating the drops in
insurance coverage that can follow from
several losses or from declines in prices.
But guarantees fixed for several years at a
time would have the potential to distort
production if they exceed the market
value of the crops and undermine the
actuarial integrity of the insurance pro-
gram. Multiple-year contracts could also
be much more costly than annual crop
insurance contracts.

The Government-Private
Crop Insurance Partnership

Expansion in the Federal crop insurance
program since the early 1990’s has been
accompanied by expansion in the role of
private insurance companies. The compa-
nies have developed new products,
notably Revenue Assurance, Crop
Revenue Coverage, and Group Risk
Income Protection, and have borne an
increasing amount of underwriting risk.
Still, the Federal government provides
substantial support and direction to the
program. In products approved by the
FCIC board of directors, it provides pre-
mium subsidies to producers in order to
encourage participation, expense reim-
bursements to the companies to cover
costs of selling and servicing policies,
and underwriting risk protection to the
companies.

Government involvement in providing
crop insurance is explained in part by sev-
eral “market failure” arguments. One such
argument is that natural disasters associat-
ed with crop production tend to affect
many producers in an area at the same
time, so pooling risk on a sufficient scale
is difficult for most private insurers.
Another argument suggests that purely
private markets for crop insurance would
fail because other producer responses to
risk—diversification, borrowing, drawing
on savings—reduce the value of the addi-
tional protection provided by insurance,
making insurance unattractive when
offered at competitive market prices.

How Federal Crop Insurance Is Delivered

USDA'’s Risk Management Agency (RMA) is charged with the administration of
crop insurance programs for the Federal Crop Insurance Corporation (FCIC).
FCIC/RMA regulates and promotes insurance program coverage, sets standard
terms—including premium rates—of insurance contracts, ensures contract compli-
ance, and provides premium and operating subsidies. Crop insurance policies are
delivered—sold, serviced, and underwritten—by private insurance companies.
Insurance companies also develop new insurance products that are approved for
subsidies and reinsurance by FCIC and offer private coverages (without FCIC sup-
port) that supplement Federal crop insurance.

About 18 insurance companies delivered crop insurance in 1999. The companies’
insurance portfolios vary in size and scope. The four companies with the largest
amounts of crop insurance account for about two-thirds of the volume of total pre-
mium, and each delivers insurance in about 40 states. While these companies have
large and widely spread portfolios, other companies deliver smaller amounts of crop
insurance over smaller areas. Most of the companies with small crop insurance port-
folios deliver in five or fewer states, and tend to operate in low-risk states.

Companies compete for crop insurance business through insurance agents who sell
and service the policies. Most of the nation’s 18,000 crop insurance agents are inde-
pendent agents who may sell insurance for more than one company. Others are
captive agents, selling for only one company. An agent is usually paid a sales com-
mission by a company proportional to the premium of the policy sold. Loss
adjusters for claims are employees or contractors of the insurance companies.

Insurance underwriting gains or losses arise as total premiums (producer premiums
and premium subsidies) are used to offset indemnities paid. In the crop insurance
program, private companies share the underwriting risk with FCIC by designating
their crop insurance policies to risk-sharing categories, called reinsurance funds.
Because each of the funds allows different levels of risk sharing—potential under-
writing losses when indemnities exceed premiums and gains when premiums
exceed indemnities, the proportion of losses paid or gains earned varies by govern-
ment fund.

Companies that qualify to deliver crop insurance must annually submit plans of
operation for approval by FCIC/RMA. A plan of operation provides information on
the ability of the company to pay potential underwriting losses and on the allocation
of the company’s crop insurance business to the various risk sharing categories or
reinsurance funds.

Based on the policies designated to each reinsurance fund, companies retain or cede
to FCIC portions of premiums and associated liability (potential indemnities). FCIC
assumes all the underwriting risk on the company-ceded business and various
shares of the underwriting risk on the retained business, determined by the particu-
lar category and level of losses. Companies can further reduce their underwriting
risk on retained business through private reinsurance markets.

In addition to underwriting returns, the companies are paid a subsidy by FCIC for
administrative, operating, and loss adjustment costs. The rates of administrative and
operating subsidy vary by the type of crop insurance and level of coverage and are
applied to the total premium of each type of insurance sold. The levels of adminis-
trative and operating subsidy and the terms of the underwriting risk-sharing are
specified in the Standard Reinsurance Agreement (SRA), which applies to all com-
panies delivering FCIC-reinsured policies. The 1998 SRA specifies the subsidy for
APH-MPCI at the CAT level at 11 percent (for loss adjustment). For buy-up APH-
MPCI and similar coverages, the administrative and operating subsidy is 24.5 per-
cent of total premium; 22.7 percent for GRP; and 21.1 percent for most crop rev-
enue products.
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In order to encourage participation in crop
insurance, RMA provides subsidies to
reduce producer premiums. The amount
of the subsidy depends on the type of
insurance and the coverage level. For
CAT coverage, the premium is entirely
subsidized, and the producer pays only a
processing fee. For what has been the
most popular “buy-up” (above CAT)
coverage level—65 percent of yield at
100 percent of price—the subsidy has
been about 42 percent of the total premi-
um. As a further incentive to purchase
crop insurance, the Secretary of Agri-
culture authorized up to an additional
$400 million in premium subsidies for
1999 buy-up coverage. The additional
funds, part of the emergency assistance
package passed by Congress in 1998,
reduced producer-paid premiums by about
30 percent. In addition, the 2000 agricul-
tural appropriations included $400 million
in premium subsidies for buy-up coverage
in 2000, which is estimated to reduce pre-
miums by 25 percent.

Under most private insurance, the premi-
ums include administrative costs as well
as the costs of expected indemnities.
Under the crop insurance program, total
premiums—producer-paid plus govern-
ment subsidies—are designed to cover
only expected indemnities. For this rea-
son, FCIC/RMA separately provides
administrative subsidies to insurance
companies to cover the costs of selling
and underwriting policies, adjusting loss-
es, and processing policy data. Because
administrative costs vary by type of insur-
ance, the subsidy amount is designed to
match reimbursement to differing work-
loads.
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The administrative subsidy, like the pro-
ducer premium subsidy, is generally high-
est (in dollar amount) for individual farm
APH-MPCI buy-up coverage and lowest
for GRP area-yield insurance. The APH-
MPCI subsidy is high because of the costs
of establishing individual farm yield his-
tories and guarantees and adjusting losses
on an individual basis. The GRP subsidy
is low because it requires no fieldwork to
adjust losses.

The underwriting exposure—potential
gains or losses—of private crop insurance
companies has grown considerably.
Underwriting gains or losses arise as pre-
miums are used to offset indemnities paid.
In the crop insurance program, private
companies share the underwriting risk
with FCIC. The companies’ crop insur-
ance business is reinsured by FCIC under
the Standard Reinsurance Agreement
(SRA). The companies can obtain addi-
tional reinsurance in commercial markets.
In 1992, the companies’ total capital at
risk—maximum possible losses after
FCIC reinsurance—was about $227 mil-
lion. Since then, as risk-sharing provi-
sions of the SRA have been renegotiated
and the size of the crop insurance busi-
ness has grown, the companies’ total capi-
tal at risk has grown to about $1.5 billion.

With the exception of 1993, growing con-
ditions have been generally favorable
since 1992 and company underwriting
gains have been sizable. Underwriting
gains totaled approximately $1.1 billion
over 1992-98, an average of about $155
million per year. The average, however,
masks wide variation among areas, com-
panies, and years. For instance, net under-
writing gains in 1997 were $352 million,

while yield losses due to floods in 1993
were responsible for net underwriting
losses of $84 million. While the potential
for underwriting gains is large, the private
companies are also exposed to large
potential losses. For example, had the
1988 drought occurred in 1998, when
more acres were insured and the compa-
nies’ risk exposure was larger, it is esti-
mated that net underwriting losses would
have exceeded $450 million.

Since the early 1990’s, the Federal crop
insurance program has expanded in the
scope and variety of risk protection
offered to producers. A major reform
added a low level of coverage, and com-
bined with premium subsidies and linkage
to other farm programs in 1995 dramati-
cally increased insurance coverage.
Maximum coverage levels that producers
can purchase have been raised under pilot
programs for some crops in some areas of
the country. Revenue insurance products
have been developed and have captured
significant shares of the crop insurance
business.

At the same time, private insurance com-
panies have played a larger role in deliv-
ering crop insurance, developing new
products, and sharing underwriting risk.
Nonetheless, questions remain about the
effectiveness of the coverage available
under the crop insurance program in
assisting producers in managing the eco-
nomic risks in farming, and crop yield
and revenue insurance are likely to be the
focus of policy decisions about strength-
ening the farm safety net.
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Jack Harrison

Demand for Yield & Revenue
Insurance: Factoring In
Risk, Income & Cost

apid expansion has occurred in the
Rnumber of federally backed insur-

ance products offered to farmers
since the 1996 farm legislation. Although
federally subsidized insurance has been a
part of the government’s farm program for
over a half century—yield-based insur-
ance was available as early as 1938 for
selected crops in selected locations—crop
insurance was not widely accepted by
farmers until recently. Prior to 1996, com-
modity programs shielded agriculture
from some of the risks stemming from
weather and markets, lessening the need
for crop insurance. Some researchers also
cite the frequent use of Federa ad hoc
disaster assistance payments as adisin-
centive to purchasing crop insurance
(AO August 1999).

However, the demand for crop insurance
increased in the last few years due to
higher Federal insurance premium subsi-
dies, as well as the introduction of several
new revenue insurance products that
increase farmers' choices and that some
operators find more attractive than crop-
yield insurance alone. The array of insur-
ance products currently available to pro-
ducersis growing, and their use as arisk
management tool is widening.

In lowa, for example, three revenue insur-
ance products—Crop Revenue Coverage
(CRC), Income Protection (IP), and
Revenue Assurance (RA)—were first
offered in 1996-97. Also available were
the more traditional yield-based prod-
ucts—Multiple Peril Crop Insurance
(MPCI), which includes a minimum cata-
strophic coverage (CAT), and the Group
Risk Plan (GRP). (See page 28 for
descriptions of insurance products.) After
just 3 years, acreage covered under the
revenue insurance products accounts for
more than half of insured acres for corn
and soybeans in lowa.

In 1999, revenue insurance choices for
U.S. farmers expanded with the introduc-
tion of two new products. Group Risk
Income Protection (GRIP) adds a revenue
component to GRP area-yield insurance,
and Adjusted Gross Revenue (AGR) offers
coverage on awhole-farm rather than crop-
by-crop basis (AO May 1999).

At issue with regard to farmers’ participa
tion in insurance markets are a number of
questions. What factors are driving farm-
ers toward these new risk management
tools? How do farmers decide among dif-
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ferent insurance products? Can the
increase in farmers' demand for insur-
ance, especialy for the new revenue
insurance products, be sustained?
Addressing such questions can be a key
step in anticipating the demand for yield
and revenue insurance products and the
potential for growth in a more market-
oriented policy environment.

USDA’s Economic Research Service
(ERS) has examined the demand for yield
and revenue insurance products among
corn and soybean producers who pur-
chased insurance in lowa, where arange
of insurance products was offered to
farmersin 1997. Using 1997 data collect-
ed by USDA's Risk Management Agency
(RMA), the study analyzed the role of
farmers' risk characteristics, farm income
level, and the cost of insurance in making
decisions on insurance purchases. Thisis
the first attempt to analyze farmers
demand for crop and revenue insurance in
the post-1996 Farm Act policy environ-
ment, in which farmers are offered multi-
ple insurance products.

The Risk Management Agency maintains
records of all individual farmers who buy
federally backed crop-yield or revenue
insurance from private insurance compa-
nies. About 80,000 lowa insurance
records for 1997 contain 10 years of yield
history and information on coverage
under four insurance plans: MPCI, RA,
and CRC at coverage levels of 50 through
75 percent, and GRP at up to 90 percent.
IP was not included in the analysis for

About the Demand Model

A Generalized Polytomous L ogit
(GPL) mode is specified and estimat-
ed to accommodate the demand for
crop insurance where the choice of an
insurance product is discrete—i.e.,
farmers make a choice of one distinct
product from among severa aternative
products available to them. The GPL
model specification was designed so
that al choices for the various insur-
ance products are treated equally with-
out assigning ranks. Further, the model
estimation accommodates al choices
to be estimated simultaneously, allow-
ing every combination of the explana
tory variables to be taken into consid-
eration concurrently.
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Insurance, in Short

Insurance contracts can be categorized into two types of
insurance products: standard yield-based crop insurance and
revenue insurance products (AO April 1999). Yield insurance
products available in 1997 include Multiple Peril Crop
Insurance (MPCI) and Group Risk Plan (GRP), while rev-
enue insurance products include Income Protection (IP),
Revenue Assurance (RA), and Crop Revenue Coverage
(CRC). Following is a brief description of how those pro-
grams operated in 1997.

MPCI pays indemnities if yield falls below a guaranteed
level—determined by a farmer’s average historical yield—
but offers no price protection. MPCI provides minimum cata-
strophic coverage (CAT), with premiums fully subsidized by
the government, and optional higher (or “buy-up”) levels of
coverage with partially subsidized premiums.

GRP istied to county yield rather than to individual farm
yield. GRP policies pay indemnities when the county average
yield drops below a threshold or guaranteed level, regardless
of yield of the individual farmer. GRP buyers can insure up
to 90 percent of the expected county yield at up to 150 per-
cent of the expected price.

IP, RA, and CRC protect against lost revenue caused by
low yields, low prices, or a combination of both. IP and RA

protect farmers against reductions in gross income when
either prices or yields decrease during the crop year from
early-season expectations. Indemnity amounts are determined
by individual farm yields and harvest-time futures prices. IP
offers a single insurance contract per commaodity enterprise
for the farm per county—e.g., within a county, |IP coverage
combines al corn fields which afarmer owns or from which
at least a share of corn crop earnings is due. RA—available
only in selected counties and for selected crops around the
nation—allows both basic and an optional field-specific cov-
erage (multiple insurance contracts based on ownership,
farming practices, and section of the farm’s acreage).

CRC with replacement-coverage protection (RCP) provides
partial protection against both yield and price shortfalls, pay-
ing an indemnity if a producer’s gross revenue falls below a
predetermined guarantee level. Since CRC uses the higher of
the planting-time price for the harvest futures contract or the
actual futures contract quote at harvest in setting the guaran-
tee, the producer’s revenue guarantee may actually increase
over the season because CRC with RCP allows producers to
purchase “replacement” bushels if yields are low and prices
increase during the season. Recently, farmersin lowa were
offered RA contracts with a harvest price option that is very
similar to CRC except that it imposes no limits on price
increases at harvest-time.

lack of sufficient data; only 50 IP corn
and soybeans policies were sold in lowa
in 1997. GRIP and AGR did not exist

in 1997.

To analyze demand for crop insurance,
ERS developed a model based on three
explanatory factors that influence a farm
operator’s decision to buy an insurance
contract (type of product and extent of
coverage):

* Risk level measures the producer’s
level of yield or revenuerisk. Yield
risk—based on 10 years of yield
records—is calculated as the probabili-
ty of yield falling bel ow the insurance
product’s guaranteed level. Similarly,
revenue risk—based on 10 years of
yield records and corresponding aver-
age marketing-year prices—is calculat-
ed as the probability of revenue falling
below the guaranteed level. The proba-
bility measure is based on both the
mean and variance of yield or rev-
enue—an indicator of volatility for an
individual farm.

* Level of income or size of operation is
an indication of the amount of revenue

at risk, along with the operator’s abili-
ty to pay for insurance or to self-insure
against loss. Level of incomeis
defined as the cumulative sum of sav-
ings over the past 10 years, using gross
revenue and an assumed savings rate
of 10 percent. This variable is directly
proportional to the size of operation.

» Cost of insurance, captured by premi-
um per dollar of liability (maximum
potential indemnity or value of the
insurance contract if the producer loses
an entire crop), is total premium
(including subsidy) divided by tota
liability.

These three factors are categorized into
three ranges—Ilow, medium, and high.
The model then determines how these fac-
tors influence the choice of alternative
yield and revenue insurance products.

The results reveal a strong relationship
between risk level and choice of insurance
contract. Farm operators with a higher
risk of yield or revenue falling below the
guaranteed level are more likely than low-
risk farmers to have chosen higher cover-
age contracts. High-risk farmers, com-

pared with low-risk farmers, are more
likely to prefer revenue insurance (CRC
and RA) over yield insurance (MPCI). If
given a choice between only GRP and
MPCI, high-risk farmers are more likely
to prefer MPCI, which is based on indi-
vidual yield history rather than county
average yield.

Another way to see how risk and other
factors relate to product choice is to cal-
culate odds ratios—the odds of choosing
one insurance product versus another.
Comparing the odds of choosing CRC,
RA, and GRP relative to MPCI for farm-
ers with different risk levels indicates that
high-risk farmers are nearly twice as like-
ly as low-risk farmers to choose CRC or
RA over MPCI. In general, analysis of the
odds ratios indicates that high-risk farm-
ers prefer revenue insurance while low-
risk farmers prefer yield insurance.

The link between risk level and choice of
insurance product was also explored by
calculating the probability of choosing a
specific insurance product given the farm-
ers' risk level. The computed probabilities
further strengthen the findings that high-
risk farmers are more likely to choose
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Risk Level Affects Choice of Insurance Product

Probability
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Probability indicates the likelihood of farmers choosing a particular insurance product.

For example, out of 100 low-risk farmers, 32 are likely to choose CAT and another 19 to choose
MPCI above the CAT level.

Crop-yield insurance: CAT = Catastrophic (minimum) crop-yield coverage; MPCI =
crop insurance above the CAT level; GRP = Group risk protection.

Revenue insurance: CRC = Crop revenue coverage; RA = Revenue assurance.

Multi-peril

Economic Research Service, USDA

Farmers’ Level of Risk and Income Affects Likelihood of Choosing
Revenue Insurance Over Crop Insurance

Preference for revenue insurance over crop insurance:
Il crcover mpci [l RA over MPCI

High-risk
farmers
(V. low-risk)

High-income
farmers
(v. low-income)
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Odds ratio
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Odds ratio = Probability of high-income—or high-risk—farmers choosing CRC or RA over MPCI,
divided by probability of low-income—or low-risk—farmers choosing CRC or RA over MPCI.
When odds ratio equals 1, probabilities (humerator and denominator) are the same.
CRC=Crop revenue coverage; RA=Revenue assurance; MPCl=Multi-peril crop insurance.

Economic Research Service, USDA

revenue insurance contracts (CRC or RA),
while low-risk farmers are more likely to
choose yield contracts (GRP, MPCI, or
CAT). High-risk farmers, who have a
greater expectation of collecting indemni-

ties, select contracts that would provide
greater indemnities in the event of loss
and are apparently willing to pay a higher
premium to obtain those contracts.

Level of income also influences the type
of insurance product a farmer purchases,
aswell aslevel of coverage. The results
imply that, within the same risk class,
high-income farmers are more likely to
prefer revenue insurance over yield insur-
ance. For example, the odds of choosing
CRC over MPCI by high-income farmers
relative to low-income farmersis 1.5,
indicating that, within the same risk cate-
gory, high-income farmers are 1.5 times
as likely as low-income farmers to choose
CRC over MPCI. Higher income farmers
showed a preference for greater coverage,
while lower income farmers showed a
preference for lower coverage levels, con-
trary to theinitial hypothesis that high-
income farmers who could afford to self-
insure against some risk loss would pur-
chase less insurance.

Results also indicate that cost of insur-
ance affects the decision to buy and the
choice of insurance contract (regardless of
risk class or income level), which under-
scores the importance of premium subsi-
dies. Under the current insurance pro-
gram, nearly 40 percent of producer pre-
miums on “buy-up” coverage are subsi-
dized (depending on the coverage level,
and excluding the added 1999 and 2000
premium discounts provided in appropria-
tions legislation). Since the subsidy isa
large part of the premium, changes in
Federal subsidies are likely to significant-
ly affect the extent of farmers' use of crop
insurance.

Study results suggest that by incorporat-
ing risk and other characteristics associat-
ed with farmers who buy different con-
tracts, it may be possible to structure
insurance rates to more closely reflect
farmers' risk profiles. Even though the
analysisis limited to lowa corn and soy-
bean producers, the findings provide use-
ful insights into preferences of farmers at
various risk levels in choosing among
alternative insurance contracts, and the
substitutability among contracts, and may
facilitate making the agricultural insur-
ance industry more self-sustaining.

Shiva S Makki (202) 694-5316 and Agapi
Somwaru (202) 694-5295

smakki @econ.ag.gov

agapi @econ.ag.gov
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Crop & Revenue Insurance:
Bargain Rates but Still a Hard Sell

isk management in agriculture is
Raimed, in general, at attaining a

desired combination of risk and
return. Some producers strive to obtain
the highest possible return for an accept-
able level of risk, while others may seek
to minimize the risk associated with a
desired level of return. The ability of dif-
ferent strategies to reduce risk, and the
cost of adopting different risk manage-
ment strategies, varies with each individ-
ual situation. But whatever approach is
taken, implementation of most risk-
reducing strategies involves some trade-
off between expected income and risk
exposure.

Federal subsidization of crop and revenue
insurance programs alters the tradeoff so
that operators may attain significant risk
reduction at relatively low cost, while
actually increasing expected (i.e., long-
run) returns. Yet the rate of participation
in insurance programs has remained sig-
nificantly less than universal, with about
61 percent of eligible acresinsured in
1998. This may be because the potential
benefit of insurance is largely unrecog-
nized and undervalued, or other factors
may be at work in the farm operator’s
decisionmaking process.

In agriculture, as in most other industries,
the activities associated with the highest
expected returns are often associated with
the greatest level of risk. Asaresult, a
producer may be forced to forego those
activities with the most potential for profit
in favor of other activities with lower but
less risky returns.

For example, corn production might
promise a farm the highest net returns per
acre if favorable wesather is combined
with heavy input use. However, unfavor-
able weather could result in low yields
and large losses, and gambling on favor-
able weather by putting all the farm’s
acreage into corn may be a perilous
undertaking for all but the most financial
ly secure operations. A risk-averse pro-
ducer confronting this situation may be
inclined to opt for lower potential profit
by partialy diversifying the acreage into
soybeans and some other grains with
lower input costs (e.g., oats, wheat, or
sorghum). If, instead, that risk-averse
producer faces price prospects that are
particularly poor and off-farm employ-
ment opportunities exist, renting out or
fallowing a large portion of the acreage
and devoting a share of household labor
time to earning off-farm wages may be a
preferred strategy.

The level of risk an individual iswilling
or able to bear varies with the person’s
financial situation, attitude toward risk,
availability of other opportunities, and
ease of transitioning to alternative activi-
ties. A variety of strategiesis available to
enable agricultural producers to achieve
an acceptabl e balance between expected
return and risk.

But some risk-reducing strategies may
involve substantially lower expected net
returns—for example, diversifying produc-
tion to grow some commodities where
returns per acre may be lower but less vari-
able. On the other hand, competitive risk
transfer markets—e.g., futures and options
exchanges or agricultural insurance pro-
grams provide a means of lowering risk
with little change in expected net returns.
Purchasing crop or revenue insurance is a
risk transfer strategy that can be used to
obtain varying degrees of revenue-risk
reduction at relatively low cost. A distin-
guishing feature of this strategy isthe
Federal subsidies available to crop and rev-
enue insurance market participants.

Subsidies Lower Premiums for
Crop & Revenue Insurance

Crop and revenue insurance are low-cost
tools to help farmers guard against risk of
revenue losses due to yields and prices
that fall short of planting-time expecta-
tions. Crop yield insurance provides pay-
ments to producers when realized yield
falls below the producers’ insured yield
level, whereas crop revenue insurance
pays indemnities based on revenue short-
falls that result from yield or price short-
falls (AO April 1999).

But unlike most other risk management
tools, crop and revenue insurance also
provide a special case where income risk
is reduced and expected returns are
increased because of Federal government
intervention in premiums charged to farm-
ers. The Federal Crop Insurance
Corporation (FCIC) provides subsidies to
private companies, eliminating much of
the delivery cost and underwriting risk
from premiums, and helping to ensure
that premiums are a close representation
of longrun expected indemnities. In addi-
tion, the FCIC subsidizes producer premi-
ums to lower the cost of acquiring insur-
ance so that, in the aggregate, total
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expected returns over the long term are
greater than farmers' total actual premium
costs. In other words, a dollar’s worth of
expected return can be purchased for less
than a dollar of premium.

Substantial taxpayer dollars have been
expended over the years to make insurance
available on awidespread basis and to
increase producer participation in insurance
programs. Between 1981 and 1998, Federal
risk management outlays included $5.7 bil-
lion in producer premium subsidies, $3.9
billion in administrative reimbursements to
private insurance deliverers (plus another
$1.6 hillion in other administrative costs),
and $3 billion in net underwriting losses
which, in the absence of Federd risk shar-
ing, would have been borne by the private
companies selling the policies.

Since passage of the 1994 Federal Crop
Insurance Reform Act, total insurance-
related outlays have averaged nearly $1.4
billion per year, with premium subsidies
comprising the bulk of the transfer. The
premium subsidy share of those outlays
has also increased. The larger outlays are
duein large part to a significant risein
participation. Insured acreage peaked at
75 percent of eligible acresin 1995 when
participation in crop insurance was
mandatory for farmers to be eligible for
other Federal program benefits—e.g.,
deficiency payments. The mandatory par-
ticipation requirement was dropped for
1996 and subsequent years, and as a
result, participation has declined.

Under most private insurance policies:
Total premiums = expected indemnities +
administrative costs + profit margin

What makes government-subsidized
insurance such a good deal ? Under most
private insurance programs—e.g., auto-
mobile, homeowners, health—premiums
are set to include all expected indemnities
(payments made on qualifying losses),
plus all the costs of administering the
policies, plus a reasonable profit. If pre-
miums fall short of this goal, the company
loses money and must either raise premi-
ums or go out of business. Competition
among private companies helps to mini-
mize increases in profit margins, keeping
premium increases down.

How Are Insurance Premium Rates Set & Subsidies Applied?

An insurance premium is the amount an individual or business pays for purchase of
insurance. For crop and revenue insurance, premiums are generally expressed on a
dollars-per-acre basis, but are calculated as a percent of the total liability. Total lia-
bility is the maximum loss exposure of the insurer—the amount of indemnity pay-
ment required if yield were to fall to zero.

Because premiums for crop and revenue insurance are designed to cover losses over
time, insurers project yield and revenue distributions to show expected losses and
payouts at different levels of insurance guarantees. Premium rates are determined by
severa factors:

* the type of crop, size of insured unit, and coverage level selected;
« the farm’s loss experience and APH (actual production history) yield; and
« the county yield and its historical variability.

For agiven crop at a given price, premium rates are highest for land where risk of
production loss is greatest—i.e., where yields are the most variable.

USDA's Risk Management Agency (RMA) subsidies encourage participation in crop
insurance by reducing producer premiums. The amount of the subsidy depends on
the type of insurance and the coverage level in accordance with the 1994 Federal
Crop Insurance Reform Act. For minimum CAT (catastrophic) coverage—i.e., 50-
percent yield coverage at 55 percent of the expected harvest-time price—the premi-
um is entirely subsidized, and a policy may be purchased for a small processing fee.
At higher levels of coverage—referred to as “buy-up” coverage—subsidies are calcu-
lated in accordance with yield/price rules:

Calculation of “buy-up” coverage subsidy:

« Yield/price guarantees below the 65/100 level (65-percent yield coverage at a
100-percent price coverage election) are subsidized at a rate equivalent to CAT
coverage.

* Yield/price guarantees at or above 65/100 level are subsidized at a rate equivalent
to a 50/75 guarantee.

* For each of the above two ranges the subsidy is first calculated as a fixed amount,
which is then applied to the higher premiums charged for higher coverage levels.

Thus the subsidy share of the premium rate declines as coverage rises, with the
exception of akink at the 65/100 coverage break-point where the subsidy share
attains a maximum value of nearly 42 percent of the premiums. Premium subsidies
are also available for revenue insurance but are based strictly on the yield portion of
coverage. As aresult, revenue insurance subsidies are generally a lower proportion of
total premiums than their yield-based crop insurance counterparts.

Under FCIC-backed crop insurance:
Total premiums = expected indemnities

Under the FCIC-backed crop insurance
program, government payments to insur-
ance carriers are used to ensure that total
premiums are set to cover expected
indemnities only, which reduces the pre-
miums paid by farmers. Federal crop
insurance subsidies are designed, in large
part, to equate premium rates with the
long-term chance of loss.

To achieve this objective, USDA's Risk
Management Agency (RMA), through the

FCIC, subsidizes private insurance com-
panies that sell and deliver crop and rev-
enue insurance, by reimbursing them for
the costs of selling and underwriting poli-
cies, adjusting losses, and processing poli-
cy data. The government also lowers the
risk associated with underwriting crop
and revenue insurance by sharing the risk
of loss (and the possibility of gain) on
policies sold by private companies.

To encourage producer participation in
agricultural insurance markets, the gov-
ernment also pays a portion of producers
premiums on FCIC-approved policies,
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Since the 1994 Reform, Total Crop and Revenue Insurance Premiums
Have Generally Exceeded Indemnities Paid Out

Ratio of indemnities to
producer-paid premiums

1994 Federal
Crop Insurance
Reform Act

Ratio of indemnities

05 to total premiums
(loss ratio)
0.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
1981 85 89 93 97

Total premiums = Producer-paid premiums plus Federal Crop Insurance Corporation (FCIC)
premium subsidy. A longrun average loss ratio of 1.0 implies actuarial soundness-—i.e., an
insurance program "breaks even" with regard to premiums and indemnities.

Source: Risk Management Agency, USDA.
Economic Research Service, USDA

ranging from 13 to 100 percent depending
on the type of insurance and the coverage
option chosen. Premium subsidies are
based only on the yield portion of federal-
ly backed insurance policies. Subsidies on
revenue insurance plans are limited to the
amount payable if the producer had elect-
ed the yield-based coverage. From 1981
to 1994 these subsidies averaged about 25
percent of total premiums. Beginning with
the Federal Crop Insurance Reform Act of
1994, government subsidies have aver-
aged about 50 percent of total premiums
across all policies—comprised of a 100-
percent share of premiums for minimum
catastrophic coverage (CAT) and a 40-
percent share of premiums for additional
yield loss “buy-up” protection.

Under actuarially fair insurance rate set-
ting—where total premiums equal indem-
nities paid out, and the insurance program
“breaks even”—the premium subsidies
represent a positive expected benefit to
producers who purchase insurance. In
other words, with the government paying
part of farmers’ insurance premiums,
expected net returns per acre are greater
with insurance than without.

How does this work? If the insurance
company writing the policy and the pro-

ducer buying the policy have equal infor-
mation about risk, and if the insurance
premium is set to correctly reflect that
risk, then the premium should exactly
equal the expected indemnity. With no
government subsidy, the producer would
pay the full premium and no expected
benefit would ensue beyond being able to
transfer some production risk. However,
when the government subsidizes a portion
of an actuarialy fair premium, the pro-
ducer pays less than the full premium but
till can expect to obtain the full indemni-
ty. Thus, adollar of afarmer’'s premium
returns more than a dollar of expected
benefit over the long run.

A measure of the actuarial success of pre-
mium rating for crop insurance is the loss
ratio—total indemnities paid divided by
total premiums received. Because rates
are set to reflect the longrun chance of
loss, actuarial fairness equates to aloss
ratio of approximately 1.0. However, in
any given year, the loss ratio for acrop in
a specific areais unlikely to equal exactly
1.0, due to variations in weather. In a year
with extremely unfavorable wesather, the
sum of crop and revenue insurance poli-
cies would be expected to show aloss
ratio greater than 1.0, implying net under-
writing losses (although reimbursement

subsidies to private companies for admin-
istrative costs could potentially make up
for the losses). In years with more normal
weather, aloss ratio less than 1.0 may
result, with net underwriting gains.

From 1981 through 1993, annual loss
ratios (based on total premiums, including
subsidies to producers) exceeded unity,
suggesting that ratings on subsidized
insurance were not actuarially sound.
Since 1990, many features of the FCIC-
backed crop insurance program have been
improved in an “actuarial” sense. For
example, rates have been raised, and more
stringent penalties for yield data inade-
guacies have been imposed on insured
farmers. These changes, in combination
with several years of moderate weather,
have helped to improve loss ratio per-
formance significantly since 1993. In
addition, private companies have been
asked to bear a greater share of the under-
writing risk, while reimbursement for
administrative costs has declined.

From the producers’ point of view, the rel-
evant ratio is based on actual premiums—
the farmers’ cost after subtracting the
Federal subsidy portion of the premium.
The ratio based on the producer-paid pre-
mium has exceeded unity in every year
since 1981 with the exception of 1994
when it dipped below unity. Since 1995
the national aggregate producer-paid
indemnity/premium ratio has averaged
nearly 1.77, implying $1 of premium has
bought $1.77 of expected indemnity bene-
fit “on average,” plus additional unquanti-
fied “benefit” from risk reduction.

If federally subsidized crop and revenue
insurance is such a good deal, why don’t
all eligible producers take advantage of it?
While the answer to this question is debat-
able, there are severa possible reasons
why participation in crop and revenue
insurance programs is less then universal
(in 1998 about 65 percent of acreage
planted to major field crops was insured).
A key to understanding these reasons rests
on the premise that risk-averse farmers can
be expected to purchase correctly rated
insurance (where the premium accurately
reflects the true risk of loss), and both
insurer and insured regard the premium as
accurately reflecting risk.
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Subsidy-Paid Share of Crop and Revenue Insurance Premiums

Increased Sharply in 1995
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Premium subsidies are paid by the Federal Crop Insurance Corporation (FCIC).

Source: Risk Management Agency, USDA.
Economic Research Service, USDA

Under this premise, there are several char-
acteristics of crop and revenue insurance
programs that help explain less-than-
universal participation. First and foremost,
itislikely that many farmers simply do
not believe expected indemnities exceed
their producer-paid share of the premium.
These farmers believe (rightly or wrong-
ly) that premium rates fail to reflect their
specific situation. In other words, many
farmers feel that the premium rates they
face (or the processing fee in the case of
CAT coverage) overstate their risk of loss.
Imperfections in the rate setting scheme
probably make this true for some, while
others may be poorly informed about the
true extent of farm-level risk.

There may also be some misunderstand-
ing or general lack of information con-
cerning how crop and revenue insurance
programs work and the advantages they
impart. This problem is compounded by
the growing array of available insurance
products, which strengthens the percep-
tion that crop and revenue insurance pro-
grams, like many other risk management
programs, are too complicated to under-
stand and use correctly.

Other reasons that are frequently cited as
contributing to less-than-universal partici-

pation in subsidized crop insurance
include:

1) An operator’s overall level of wedth
can have a strong bearing on risk decision-
making. For many large commercial oper-
ations with substantial equity values, the
potential magnitude of a crop loss relative
to the equity base may be very small, so
the incentive to buy insuranceis low.

2) Management objectives such as profit
maximization or enterprise growth may
supersede risk management goals and
diminish the demand for insurance.

3) Many farmers have some ability to
reduce yield and revenue risk through the
use of aternative strategies—stable off-
farm wage opportunities or diversification
of on-farm activities—which may be
more cost-effective under some circum-
stances. Some farms may reduce yield
risk ssimply by altering cultivation and
crop management practices, at lower cost
than the producer-paid share of the premi-
um on a crop insurance policy.

Finally, many researchers have cited the
frequent use of Federal ad hoc disaster
assistance payments (from 1988 through
1994 and again in 1998 and 1999) as a
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principal deterrent to purchasing crop
insurance. Why pay a premium for some-
thing that you would likely get for free?

Do FCIC Subsidies Alter
Producer & Carrier Behavior?

The goal of FCIC subsidiesisto alter
behavior—namely, increase participation
in crop and revenue insurance markets. If
successful, this contributes to the higher
goa of encouraging farmers to reduce
their risks, thereby increasing the viability
of agriculture and reducing the need for
publicly funded disaster assistance pro-
grams. But do FCIC subsidies have other
conseguences? The answer appears to be
yes, for several reasons.

First, when viewed as an increase in
expected revenue, the subsidy provides
not only an incentive to purchase insur-
ance, but also to marginally expand area
under crop production, since a producer’s
total expected return increases with every
insured acre.

Second, since premium subsidies are calcu-
lated as a percent of total premium, and
premiums are higher for production on
riskier land, the subsidies are weighted in
favor of production on land with the great-
est yied variability. As aresult, subsidies
may encourage production on land that
might otherwise not be planted. And to the
extent that yield risk varies across both
crops and fields, distortions are likely to
occur across both regions and commodities.

Third, in the absence of FCIC subsidies,
crop insurance premiums would include
markups for the insurance companies
administrative costs and profit margin.
These added costs could make premium
rates prohibitively expensive in high-risk
areas. If the higher premium rates discour-
age participation, such areas would be less
attractive markets to private companies
selling the policies. To this extent, Federal
subsidies increase the likelihood of insur-
ance delivery, and consequently produc-
tion, in high-risk areas, such as various
locations in the Great Plains.

Randy Schnepf (202) 694-5293 and
Richard Heifner (202) 694-5297
rschnepf@econ.ag.gov

rheifner @econ.ag.gov
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Risk Management Agency

Tax-Deferred Savings Accounts
For Farmers: A Potential
Risk Management Tool

program of tax-deferred savings
Aaccounts for farmers is among the

alternatives currently under con-
sideration by Congress to help farm oper-
ators manage their year-to-year income
variability. Unlike the income-averaging
provision for farmers included in the
Taxpayer Relief Act of 1997, which
allows farmers to spread above-average
income to prior tax years and avoid being
pushed into a higher tax bracket, tax-
deferred savings accounts would build a
cash reserve to be available for risk man-
agement. By depositing income into spe-
cial Farm and Ranch Risk Management
(FARRM) accounts during years of high
net farm income, farmers could build a
fund to draw on during years with abnor-
mally low income. Federal income taxes
on eligible contributions would be
deferred until withdrawal.

Proposals for tax-deferred risk manage-
ment savings accounts originally surfaced
after passage of the 1996 Farm Act, as a
mechanism to encourage farmers to save a
portion of the 7-year transition payments.
In 1998, as Congress sought to expand the
farm safety net and ease stress from recent
low prices and regional disasters, it again

considered FARRM accounts. A bill to
authorize FARRM accounts was intro-
duced in the 1999 Congressional session
(H.R. 957, S. 642), and is likely to gener-
ate more debate in 2000.

How FARRM Accounts
Would Work

Under the current FARRM account pro-
posal, farmers could take a Federal
income tax deduction for FARRM
deposits of no more than 20 percent of
eligible farm income—taxable net farm
income from IRS Form 1040, Schedule F,
plus net capital gains from sale of busi-
ness assets including livestock but not
land. Deposits would be made into inter-
est-bearing accounts at approved finan-
cial institutions, and interest earnings
would be distributed and taxable to the
farmer annually. Withdrawals from prin-
cipal would be at the farmer’s discretion
(no price or income triggers for with-
drawal), and taxable in the year with-
drawn. Meaningful income triggers
would be difficult to determine given the
nature of taxable farm income and the
fact that price levels do not necessarily
correlate with farm-level yield or income
variability.

Deposits could stay in the account for up
to 5 years, with new amounts added on a
first-in first-out basis. Deposits not with-
drawn after 5 years would incur a 10-
percent penalty. FARRM funds would
have to be withdrawn if the account hold-
er were disqualified from participating by
not farming for 2 consecutive years.
Deposits and withdrawals would not
affect self-employment taxes.

FARRM account eligibility would be lim-
ited to individual taxpayers—sole propri-
etors, partners in farm partnerships, and
shareholders in Subchapter S farm corpo-
rations—who report positive net farm
income and owe Federal income tax. The
program should be relatively easy to
administer through the use of existing
income tax forms, with reporting require-
ments similar to those of individual retire-
ment accounts (IRA’s). Contributions and
distributions from the accounts could be
verified by matching income tax returns
with records from banks or other financial
institutions where the accounts are held.

Although farm sole proprietors make up
the largest share of potentially eligible
individuals, over two-thirds either report a
farm loss or have no Federal income tax
liability and therefore could neither par-
ticipate nor benefit from participation.
And actual participation could be signifi-
cantly less than the number eligible.

Using 1994 Internal Revenue Service
(IRS) data, USDA’s Economic Research
Service estimates that 916,000 farmers
would be eligible to contribute as much as
$2.8 billion to FARRM accounts each
year. Farm sole proprietors account for
over two-thirds of eligible participants
and three-fourths of potential contribu-
tions. But about half of eligible farm sole
proprietors would be limited to contribut-
ing less than $1,000. Thus, each year only
about one of every six sole proprietors
could contribute more than $1,000.
Contributions for farm partners would
also be small—averaging below $2,000—
but subchapter S shareholders’ contribu-
tions could average $4,355.

Basing eligibility for contributions on
positive net farm income would direct
much of the benefit of FARRM accounts
to those relying on farming for more than
half their income. About two-thirds of
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Sole Proprietors Would Predominate Among FARRM Account Holders...

Eligible farmers

Maximum potential
FARRM deposits

Number (1,000) Percent $ million Percent  $ mean

of total deposit
All 916 100.0 2,830 100.0 3,090
Sole proprietors 626 68.3 2,138 75.5 3,415
Partners 242 26.5 483 17.1 1,995
Subchapter S shareholders 48 5.2 209 7.4 4,355

...But Nearly Three-fourths of Them Could Not Have FARRM Accounts

Sole proprietors

Maximum potential ~ Average income

FARRM deposits ~ Off-farm  Farm
Number (1,000) Percent $ million Percent $1,000
All sole proprietors 2,265 100.0 2,138 100.0 49 *
Ineligible to deposit, due to:
Negative net farm income 1,422 62.8 0 0 56 -10
No Federal tax owed 217 9.6 0 0 5 8
Eligible to deposit:
$1-$999 282 124 87 4.1 50 2
$1,000-$9,999 305 135 1,112 52.0 35 19
$10,000-$19,999 27 1.2 363 17.0 51 69
$20,000 or more 12 0.5 576 26.9 263 246

Eligible farmers are those who report a positive combination of net farm income from Form 1040, Schedule F,
plus capital gains from business assets other than farmland, and who owe Federal income tax. Maximum
potential deposits estimated as 20 percent of eligible farmers’ total net farm income.

* Loss under $500.

Source: Compiled from 1994 IRS Individual Public Use Tax File.

Economic Research Service, USDA

potential contributions by sole proprietors
would be concentrated among the one-
third of eligible sole proprietors who
derive over half their income from farm-
ing. A very small share of limited
resource farmers—gross farm sales under
$100,000 and household income less than
$10,000—would be eligible, and their
contributions would be rather small.

The amount of money that would be
deposited into FARRM accounts and a
minimum account balance that would be
sufficient to provide risk protection for
either farm operations or household living
expenses are difficult to estimate. But with
over 80 percent of all farmers limited to
contributions of less than $1,000 in any
given year, and with participation rates
expected to be less than 100 percent, most
farmers are not likely to accumulate sig-
nificant reserves. Some producers with
low contribution limits may be able to
deposit larger amounts in years when farm
income is higher. But the 5-year window
for building reserves and the generally low
level of taxable net farm income combine
to reduce the likelihood that most farmers

would be able to build balances adequate
to self-insure risk exposure.

Although 1994 is the most recent year for
which complete data are available, it was
not an especially good year for farm
income. Examination of the most prof-
itable year during the 1990-94 period
(1990) suggests that aggregate potential
contributions would have increased by
about 25 percent to $3.5 billion. Thus,
with 100-percent participation, potential
S-year contributions could range from $14
to $17.5 billion. The official revenue esti-
mate by the Congressional Joint
Committee on Taxation suggests that
aggregate account balances would be well
below this amount as a result of with-
drawals and less than full participation.

Looking at data for 1996, a year when
both farm prices and government program
payments were high, it appears that esti-
mates of eligible participants and total
potential contribution amount would not
change significantly. Despite a slight
increase in total taxable income from
farming, the number of farmers with tax-

Economic Research Service/USDA
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able farm income actually dropped by
about 30,000. Moreover, the number of
farmers and other taxpayers who owe no
Federal income tax has since increased,
due largely to the child credit and other
tax relief measures enacted in 1997 and
1998. As a result, the number of farmers
who would be eligible to make contribu-
tions if the program is implemented may
actually be lower than 1994 data suggest.

Should Benefits Be Targeted?

Without a provision for targeting—speci-
fying who is eligible to participate and
where program benefits are expected to
be concentrated—most of the benefits of
FARRM accounts would go to relatively
few farmers, and some would go to indi-
viduals who do not rely on farming for
their livelihood. The FARRM account
proposal currently on the table does not
specify a maximum annual contribution
or a limit on accumulated balances. About
0.5 percent of farm sole proprietors would
be eligible to contribute over $20,000
annually, adding up to more than 25 per-
cent of total sole proprietors’ potential
deposits. Off-farm income for this group
exceeds $250,000, on average, and a
small subset of very high-income individ-
uals would be eligible for contributions
averaging $50,000. In contrast, many
farmers with persistently low farm
incomes, highly vulnerable to income
swings, would likely be ineligible to con-
tribute or unable to build sufficient
FARRM account balances.

Concentrating benefits for individuals at
high income levels and excluding low-
income farmers may raise concerns about
appropriately targeting the program.
Targeting could be used to reach a specif-
ic group of farmers by capping annual
contributions or limiting eligibility based
on adjusted gross household income
(AGI). For example, restricting eligibility
to individuals with AGI under $100,000
would reduce potential contributions by
about a third and cut taxpayer cost—from
farmers deferring taxes—nearly in half,
but would reduce the number of eligible
farmers by less than 10 percent.

The 1996 proposal for tax-deferred sav-
ings had a targeting provision—a $40,000
annual contribution limit and a 10-year
time limit for withdrawals. A Canadian
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program for farmer tax-deferred savings
limits annual contributions and accumu-
lated balances, but has no time limit.

FARRM Accounts Are Intended
To Manage Risk, Not Taxes

To meet goals of program efficiency—
benefits offsetting costs—and risk man-
agement, FARRM accounts must create
new savings rather than shift assets or
replace existing risk management prac-
tices. The cost of the FARRM account
program is primarily the decrease in gov-
ernment revenue associated with tax
deferral. The benefits are mainly farmers’
increased financial stability, and dimin-
ished need for government farm program
payments or emergency aid payouts.

Creating new savings instead of shifting
assets could mean a gain for taxpayers
and a stronger risk position for farmers.
To enhance farmers’ risk management
capabilities, new savings have to come
from reduced household consumption or
from funds that would have been invest-
ed in the business, rather than from shift-
ing existing savings, diverting future
new savings, borrowing, or depositing
taxes deferred by making the contribu-
tions. But evidence indicates that most
potentially eligible farmers have ample
resources to shift funds into FARRM
accounts instead of creating new savings.

Information on interest earnings for
potentially eligible individuals suggests
that contributions from existing liquid
assets could fund a large portion—about
three-fourths of total potential contribu-
tions—in the first year, and over half of
eligible farmers have sufficient existing
savings to fund FARRM account contri-
butions for several years. Farmers with
adjusted gross income above $100,000 are
more likely to be able to fund a larger
proportion of contributions from existing
savings, while eligible farmers with AGI
under $50,000 have less existing savings
available and are more likely to create
new savings if they decide to participate.

Canada Already Has a Savings Plan for Farmers

Risk management savings accounts are not without precedent. In 1991, Canada
began the Net Income Stabilization Account (NISA) program to encourage farmers
to save for self-insurance (40 May 1995). The farmer’s contribution earns a 3-per-
cent interest rate bonus and is supplemented by a matching government contribu-
tion. Unlike the U.S. proposal, a farmer’s NISA contribution is not tax-deferred,
but government contributions and interest earnings are not taxed until withdrawal.
Annual farm contributions are limited to 20 percent of the year’s sales, and deposits
eligible for government matching are limited to the smaller of $7,500 or 3 percent
of eligible farm sales—gross sales of most primary commodities minus purchases
of those commodities, such as seed and feed. NISA has no time limit on deposits,
but account balances may not exceed 1.5 times the farm’s 5-year average sales.

Analysis of the NISA provision that allows withdrawals only when income falls
below an established threshold suggests that rules for withdrawal can create obsta-
cles to effective use of funds. Administrative delays in availability of funds to farm-
ers reduce the program’s usefulness as a source of emergency funding. This partial-
ly explains why many Canadian farmers who became eligible for withdrawals did
not actually take funds from their accounts.

USDA’s 1994-95 Agricultural Resource
Management Study reveals that a majority
of households associated with farms that
have gross sales of $50,000 or more
already keep liquid assets to meet unex-
pected expenses. If those liquid assets
were moved into FARRM accounts, the
household would benefit from tax deferral
without incurring significant restrictions
on availability of funds, but would not
enhance their ability to manage risk.

Research on IRA’s, similar in concept to
FARRM accounts, documents a signifi-
cant amount of asset shifting rather than
new saving. The FARRM program provi-
sion that requires a contribution to be
withdrawn within 5 years effectively lim-
its the amount of income that can be
accumulated in the account and prevents a
FARRM account from becoming an addi-
tional retirement savings plan. But asset
shifting could be even more prevalent for
FARRM accounts than for IRA’s because
FARRM accounts remain liquid and,
without price or income triggers that must
be reached to allow withdrawals, FARRM
accounts do not lock the money into long-
term reserves. In addition, FARRM funds
are not required to remain on deposit for a
minimum time and, like IRA’s, contribu-
tions prior to April 15 would apply to the

preceding tax year, so depositing funds in
FARRM accounts for a short period could
provide a 1-year income tax deferral.

A program of tax-deferred risk manage-
ment accounts has the potential to
encourage farmers to provide their own
safety net by saving money from high-
income years to withdraw during low-
income years. Taxpayers could benefit if
farmers’ additional financial diversifica-
tion and liquidity reduce the need for
continued income support programs or ad
hoc farm disaster relief. Nonetheless,
there are several potential limitations to
the program’s effectiveness. These
include: 1) low levels of taxable farm
income that could preclude most farmers
from building meaningful account bal-
ances—particularly those most in need of
risk management tools, such as limited
resource and beginning farmers; 2) con-
centration of program benefits among
operators with large farms and relatively
high off-farm income; and 3) funding of
FARRM accounts with farmers’ existing
liquid assets instead of new saving.

James Monke (202) 694-5358 and Ron
Durst (202) 694-5347
Jjmonke@econ.ag.gov
rdurst@econ.ag.gov
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